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Abstract
Action control theories assume that upon responding to a stimulus response and stimulus features are integrated into a 
short episodic memory trace; repeating any component spurs on retrieval, affecting subsequent performance. The result-
ing so-called “binding effects” are reliably observed in discrimination tasks. In contrast, in localization performance, 
these effects are absent and only inhibition of return (IOR) emerges – a location change benefit. Affective information 
has been found to modulate binding effects; yet a modulation of IOR has led to mixed results, with many finding no 
influence at all. In the current study, participants discriminated letters (Experiment 1) or localized dots (Experiment 
2) on a touchpad in prime-probe sequences. During the prime display two images – one with fruits and one with a 
spider – appeared, one of which spatially congruent with the to-be-touched area. In the discrimination task, previously 
touching a spider compared to a fruit slowed down response repetitions. In contrast, the localization task only showed 
IOR. This suggests that task-irrelevant valence is integrated with the response and affects subsequent responses due 
to retrieval. However, this is not ubiquitous but depends on task type. The results shed further light on the impact of 
affective information on actions.
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Introduction

Imagine you have to reach for a certain cable behind 
your desk. While initiating the reaching movement, you 
notice spider webs and a huge spider sitting next to 
the cable you are aiming to grab. The spider is not the 
cause of your action, but close or even direct contact is 

still unavoidable. Will the spider hinder your actions, 
even if it has already hidden startled by your previ-
ous movements? Humans are highly sensitive to threat 
detection (e.g., Lang et al., 2000; Öhman & Soares, 
1993; Öhman et al., 2001). In turn, bodily movements 
have been found to be modulated by the aversiveness 
of certain stimuli, for example, in that participants 
approach positive but avoid negative stimuli (e.g., 
Chen & Bargh, 1999; Eder & Rothermund, 2008; 
Elliot, 2006; Phaf et al., 2014). This can also have an 
impact on performance in experimental tasks when 
affective information is spatially congruent with the 
response (Yamaguchi et al., 2018), if positive and nega-
tive valence of stimuli is directly mapped to a response 
(Yamaguchi & Chen, 2019; see also Blask et al., 2016, 
and Proctor, 2013), or if affective information is pre-
sented (on the handle of) graspable objects (Scerrati 
et  al., 2022). Further, grasping objects of positive 
and negative valence is differently affected by using 
the dominant versus non-dominant hand (Michalland 
et al., 2019). In short: Valence has the power to affect 
behavior.
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Action control and affect

According to binding approaches in action control, when 
responding to a stimulus with certain features, stimulus 
features and the response are integrated into a short epi-
sodic memory trace, referred to as an event file (Frings 
et al., 2020; Hommel, 2004). If any information of the pre-
vious event file repeats – for example, a non-spatial feature 
(e.g., color or shape), the location, or the response – the 
previous event file is retrieved and affects performance. 
This is typically measured in prime-probe sequences, in 
which participants respond to a target in a prime display 
followed by the response to a target in a probe display 
(e.g., Frings et al., 2007). From prime to probe, response-
relevant and response-irrelevant features are systemati-
cally varied to repeat or change, like indicating the shape 
of a stimulus (response-relevant feature) while repeat-
ing or changing its response-irrelevant color (e.g., Singh 
et al., 2016). Repeating both the response and response-
irrelevant features from prime to probe is beneficial for 
responding as the previous event file can be fully retrieved. 
However, if the response repeats, but the response-irrel-
evant feature changes, interference occurs (e.g., Schöp-
per, Singh, & Frings, 2020; Singh et al., 2016); similar, 
if the response changes, but the response-irrelevant fea-
ture repeats, said feature retrieves the previous event file, 
slowing down responding and increasing error rates com-
pared to full repetitions. Lastly, changing all information 
from prime to probe, nothing is retrieved – so neither a 
retrieval-induced benefit nor interference occurs. These 
partial repetition costs (Hommel, 1998, 2004) caused by 
binding and retrieval (Frings et al., 2020) lead to so-called 
stimulus-response (S-R) binding effects and can be found 
when discriminating color (Laub et al., 2018; Schöpper, 
Hilchey et al., 2020), shape (Schöpper, Singh, & Frings, 
2020; Singh et  al., 2016), letters (Frings et  al., 2007; 
Schmalbrock et al., 2022), pitch (Moeller et al., 2012), 
and so on. Furthermore, S-R binding explanations exist 
for a number of experimental paradigms with sequential 
designs as priming (Henson et al., 2014), task-switching 
(Koch et al., 2018), conflict tasks (Davelaar & Stevens, 
2009), and more (for an overview, see Frings et al., 2020).

Previous research has found that valence can have an 
impact on S-R binding effects, when affective images are 
presented in-between targets (Colzato et al., 2007), when 
using words matching or not-matching in their valence 
(Giesen & Rothermund, 2011), or when instructing par-
ticipants to attend to otherwise task-irrelevant valence 
of words (Singh et al., 2018). Congruent with the latter, 
faces with affective expressions only modulate binding and 
retrieval if task-relevant or under specific conditions (Coll 
& Grandjean, 2016; Coll et al., 2019) but not if completely 

task-irrelevant (see also Trübutschek & Egner, 2012). 
Moreover, affect in action control paradigms can be inves-
tigated as a consequence of effect anticipation of certain 
actions. According to this view (see also Lavender & Hom-
mel, 2007), affect can become integrated with the action 
that led to it (e.g., Eder & Hommel, 2013; Eder & Klauer, 
2009; Eder et al., 2015, 2017). These emotional effects 
– even if completely task-irrelevant – can have an influence 
on action control processes (Eder et al., 2015) congruent 
with S-R binding assumptions (see Frings et al., 2020).

To conclude, S-R binding approaches in action control 
assume that response and features can be integrated into 
a common representation (Hommel, 1998, 2004) and that 
upon repetition of any of its components – response and/
or features – the previous information is retrieved, affecting 
performance (Frings et al., 2020). Affect as a non-spatial 
feature has been found to have an impact on task execu-
tions congruent with S-R binding assumptions (e.g., Colzato 
et al., 2007; Eder et al., 2015; Giesen & Rothermund, 2011; 
see also Frings et al., 2020).

Attentional orienting and affect

Although to be assumed to underlie all actions, that is, a 
bodily movement with an intention in mind (e.g., Frings 
et al., 2020), S-R binding is not as ubiquitous as previously 
thought. If participants have to signal the detection or loca-
tion of stimuli sequentially appearing somewhere, a benefit 
for location changes arises, that is, inhibition of return (IOR; 
Posner et al., 1985; for a review, see, e.g., Klein, 2000), 
typically unmodulated by repeating or changing non-spatial 
features (color, shape, and so on). This is in stark contrast 
to what would be predicted by action control theories (e.g., 
Huffman et  al., 2018; Schöpper & Frings, 2022, 2023; 
Schöpper, Hilchey et al., 2020; however, see Schöpper & 
Frings, 2023, for binding effects in auditory detection per-
formance). As the trial sequences can be identical (see, e.g., 
Huffman et al., 2018; Schöpper & Frings, 2022; Schöpper, 
Hilchey et al., 2020, that is, responding to two stimuli in a 
sequence, the emerging differences in observed S-R bind-
ing effects are attributed to task demands that are present in 
discrimination tasks but absent in detection and localization 
performance. For example, it is thought that the latter two 
types of task lack attention towards task-irrelevant features 
(Huffman et al., 2020; see also Hommel, 2007; Hommel 
et al., 2014), and/or lack post-selective processing after tar-
get identification (Schöpper & Frings, 2022; Schöpper et al., 
2022a, b; see also Zehetleitner et al., 2012).

However, there are a few occasions of non-spatial fea-
ture repetitions and changes affecting performance in non-
discrimination tasks. So-called non-spatial IOR (Law et al., 
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1995) refers to slower responding if the non-spatial feature 
of a target repeats (see, however, Fox & de Fockert, 2001, 
arguing that this pattern is better explained by repetition 
blindness), especially pronounced at location repetitions (Hu 
et al., 2011, 2013). More relevant to the current study, several 
researchers have aimed at finding modulations of valence on 
IOR; for this, traditionally the cue-target paradigm has been 
used. Here, a cue appears at a location followed by the target 
appearing at the same or a different location; participants are 
instructed to signal the detection (Posner & Cohen, 1984) or 
location (Taylor & Klein, 2000) of the target. Under quite 
specific experimental conditions (e.g., subliminal presenta-
tion, Pan et al., 2017; blocked presentation, Rutherford & 
Raymond, 2010; keeping the location constant, Chao, 2010; 
assigning learned loss and gain values to cues, Rutherford 
et al., 2010; investigating anxious participants, Broomfield 
& Turpin, 2005; using angry versus happy or neutral faces as 
stimuli, Fox et al., 2002), effects have been found in detection 
and localization procedures. However, multiple studies have 
shown that when positive and negative images (e.g., spiders 
or fearful faces as stimuli) are used as cues (Berdica et al., 
2017; Lange et al., 2008; Stoyanova et al., 2007) or as targets 
(Berdica et al., 2017; Silvert & Funes, 2016, Experiment 1) a 
modulation of detection or localization responses is typically 
absent. In contrast – and especially interesting in the context 
of the presence of S-R binding in discrimination procedures 
(Schöpper, Hilchey et al., 2020) – when the response to the 
target following the cue is a discrimination response, a modu-
lation by valence can be regularly observed (Perez-Duenas 
et al., 2014; Silvert & Funes, 2016, Experiments 3 and 4; 
Yiend & Mathews, 2001).

The current study

In the current study, we aimed to investigate if task-irrele-
vant valence can become bound to a response and become 
retrieved by simply repeating the response. We did so by 
having participants respond to prime-probe sequences on 
a touchpad. In typical prime-probe sequences investigating 
binding effects, a task-irrelevant feature is varied to repeat or 
change from prime to probe (e.g., color; Schöpper & Frings, 
2022). However, as we were specifically interested in if 
affective information is bound to the response and retrieved 
by the latter (and not if affective information retrieves a pre-
vious response), task-irrelevant valence was only presented 
in the prime display. Thus, during the prime display, an 
image of a fruit (or a fruit arrangement) and an image of 
a spider was shown; one image was presented at one of the 
two response fields on the monitor for the target presented 
above, respectively. By that, participants had to execute the 
response to the prime target on a field at which either fruits 
(positive stimulus) or a spider (negative stimulus) were 

presented. There were no affective images in the probe dis-
play. If task-irrelevant information is integrated with the 
response and affects subsequent responses due to retrieval 
(e.g., Frings et al., 2020; Hommel, 2004) and if this also 
includes the coupling of affective information (e.g., Giesen 
& Rothermund, 2011; Singh et al., 2018; cf. Yamaguchi & 
Chen, 2019), task-irrelevant valence should be integrated 
with the prime response – and should interfere with response 
executions to the probe target. Response repetitions should 
suffer from previously touching a spider image compared to 
a fruit image, due to the response repetition retrieving the 
aversiveness of the previous action. In contrast, response 
changes should show no difference in reaction times due to 
previously responding on a spider or fruit image, as nothing 
is retrieved.1 If the effect can be explained via binding and 
retrieval of affective information, this pattern should only 
be observed when discriminating a target stimulus, but not 
when localizing a target stimulus (cf. Schöpper & Frings, 
2022). For that matter, we led participants discriminate tar-
get letters (Experiment 1) or localize target dots (Experiment 
2) while otherwise using identical experimental procedures. 
In turn, for the localization task we only expect to observe 
IOR unmodulated by previous valence (cf. Berdica et al., 
2017), as IOR being unmodulated by non-spatial informa-
tion is the common pattern in said task type (Huffman et al., 
2018; Schöpper & Frings, 2022; cf., Experiment 2 in Schöp-
per et al., 2022a).

Of note, localization procedures often come with the limi-
tation that response and location are completely confounded, 
that is, a response repetition and change always indicate a 
location repetition and change (see, e.g., Hilchey et al., 2019; 
Huffman et al., 2018; Schöpper et al., 2022a; Schöpper & 
Frings, 2022). In contrast, in non-spatial discrimination pro-
cedures it is possible to disentangle stimulus repetitions and 
changes from response repetitions and changes, for example, 
by using more than one non-spatial feature mapped to the 
response. Resulting binding effects might vary on repeating 
versus changing a target stimulus in response repetitions (e.g., 
Giesen & Rothermund, 2014), but do not necessarily do so 
(e.g., Schöpper, Singh, & Frings 2020; Singh et al., 2016). 
In both experiments of the current study, we only used one 
(non-)spatial feature for each response. By that, target and 
response are completely confounded in discrimination (as, 
e.g., the color discrimination tasks in Schöpper, Hilchey et al., 
2020) and localization (Schöpper & Frings, 2022) perfor-
mance. Thus, any effect can be derived from the discrimina-
tion versus localization response, that is, a response based on 

1 Alternatively, a response change could be beneficial after previ-
ously responding on a spider image, as the location is associated with 
an aversive stimulus, making a response change beneficial to avoid 
the said area. However, this would not be caused by retrieval as the 
response changes and nothing is retrieved.
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post-selective processing of a target (cf., Schöpper, Hilchey 
et al., 2020; Zehetleitner et al., 2012) versus a response that 
can be executed based on direct identification (e.g., Huffman 
et al., 2018; Schöpper & Frings, 2022; Schöpper et al., 2022a).

Methods

The experimental procedure for Experiment 1 was preregis-
tered at https:// aspre dicted. org/ kr4yg. pdf. We did not sepa-
rately preregister Experiment 2, however, the procedure was 
mostly identical to Experiment 1, unless stated otherwise.

Experiment 1: Discrimination task

Participants

For sample size estimation we referred to previous stud-
ies involving the binding of task-irrelevant features. Here, 
binding effects are usually stable and strong with medium 
to high effect sizes (Cohen’s d between 0.4 and 0.8; e.g., 
Frings et al., 2007; Schöpper, Singh, & Frings, 2020). In 
order to find a medium-sized binding effect with an expected 
effect size of d = 0.5, the experiment was run with N = 30 
participants, which – assuming α = .05 (one-tailed) – results 
in a power of 1 - β = 0.85 (G * Power, Version 3.1.9.2; Faul 
et al., 2007). Thirty students of the University of Trier (26 
women, four men, Mage = 23.9, SDage = 3.4 years, age range: 
19–34 years) participated for either partial course credit or 
a monetary reward of 5€. Prior to experiment start, partici-
pants were informed that the study involved the presenta-
tion of spider images; all participants gave written informed 
consent. Two participants reported some minor uncorrected 
visual impairments, but their data was inconspicuous when 
compared with the sample. All other participants reported 
normal or correct-to-normal vision.

Apparatus and materials

The experiment was conducted with E-Prime 2.0. The exper-
iment was primarily run on a touchpad (7-in. touch monitor, 
Faytech Ldt., Henzen, China). The instructions appeared on 
a monitor positioned behind the touchpad prior each task; 
this screen turned black during the experiment. The touch-
pad was mounted to a stand and could be grasped with the 
left and right hand. From an approximate distance of 45 cm, 
the screen of the touchpad encompassed an area of 19.42° x 
10.92° of visual angle on which a resolution of 1,920 x 1,080 
pixels was displayed. All stimuli appeared on a black back-
ground. A white fixation cross (0.51 ° x 0.51°) was presented 
in the center of the upper area of the screen. The two targets 
were the letters ‘M’ or ‘W’, measuring 0.89° x 0.89°, written 

in Courier New, and appeared at the same position as the 
fixation cross. In the lower part of the screen and to left and 
right below the fixation cross, two response fields appeared 
constantly across all trials. These fields were marked by rec-
tangular white frames with 0.13° line thickness, spanning 
an area of approximately 7.12° x 5.34°. These were either 
unfilled (i.e., black) or filled with affective stimulus material, 
that is, photographs, measuring a 6.87° x 5.09°.

As negative affective stimuli, we used 53 photographs2 
of different spiders. These were selected from the 'Geneva 
affective picture database' (GAPED; Dan-Glauser & Scherer, 
2011) and depicted different species of spiders on various 
bases (e.g., walls, plants, wood, etc.). As positive affective 
stimuli, we used 53 photographs of fruits. Photographs were 
taken in our lab and consisted of a variable set of different 
types of berries – raspberries, blueberries, blackberries, and 
grapes presented in different arrangements – positioned on 
various bases (e.g., yellow plate, wooden board, red-white 
checkered towel, etc.). The set of fruit stimuli is available 
upon request.

The diagonal distance between fixation cross/target letter 
and the response field/image was 7.5° (center-to-center). The 
two response fields where the affective stimulus material 
was presented were approximately 10.66° (center-to-center) 
apart. Responses to the target stimulus 'M' were made to the 
left response field, whereas responses to the target stimu-
lus 'W' were made to the right response field of the touch-
pad by pressing them with the left or right thumb, respec-
tively. A response was logged as a left or right response if 
it was given to the left or right screen-half, respectively. A 
response was only logged if it was executed in the lower area 
of the screen, that is, below 0.21° above the upper line of 
each response field. Note that the area for responses on the 
touchpad was slightly larger than the visual representation 
of response fields themselves; however, response coordinates 
were logged to control for participants avoiding to click the 
response fields.

For exploratively investigating the impact of fear of spi-
ders on the effects of interest, we included the ‘Fragebo-
gen zur Angst vor Spinnen’ (FAS; Rinck et al., 2002), the 
German translation of the ‘Fear of Spiders Questionnaire’ 
(FSQ; Szymanski & O'Donohue, 1995), an 18-item self-
report questionnaire with a duration of approximately 5 min. 
Participants indicated their agreement with 18 statements 
(e.g., 'If I saw a spider now, I would think it will harm me') 

2 Image IDs in Dan-Glauser and Scherer (2011): Sp008, Sp002, 
Sp003, Sp004, Sp005, Sp006, Sp007, Sp009, Sp010, Sp011, Sp012, 
Sp014, Sp020, Sp023, Sp028, Sp033, Sp052, Sp054, Sp058, Sp061, 
Sp062, Sp063, Sp065, Sp068, Sp072, Sp078, Sp095, Sp097, Sp100, 
Sp102, Sp103, Sp106, Sp107, Sp109, Sp111, Sp112, Sp116, Sp117, 
Sp123, Sp124, Sp125, Sp129, Sp130, Sp136, Sp139, Sp143, Sp145, 
Sp146, Sp149, Sp154, Sp155, Sp158, Sp160.

https://aspredicted.org/kr4yg.pdf


2659Attention, Perception, & Psychophysics (2023) 85:2655–2672 

1 3

on a 7-point Likert scale, ranging from 0 to 6. A higher 
value indicates higher fear of spiders. Each statement was 
presented on the touchscreen and participants gave their 
responses with their right index finger directly below on 
quadratic-shaped and horizontally-aligned response fields 
labelled with numbers ranging from 0 to 6.

Design

The experiment used a 2 (response relation: repetition vs. 
change) x 2 (prime valence mapping: positive vs. negative) 
repeated-measures design. The two independent variables 
were varied within-subjects. The hypothesis-relevant effect 
was expected to be a significant interaction of response rela-
tion and valence mapping.

Procedure

Participants were tested individually in single sessions. 
Before the start of the experiment, participants were 
informed that the experiment involved the presentation of 
pictures of spiders. The instructions appeared on a monitor 
behind the touchpad. The instructions included a photograph 
of how to position the hands. The participants grasped the 
touchpad with the left and right hand so that the required 
responses on the response fields on the screen could be 
given using their thumbs. After the last instructions-slide, 
this screen turned black and the experiment started on the 
touchpad. Within a sequence, participants discriminated two 
target stimuli – left thumb response for letter M and right 
thumb response for letter W.

The experiment used prime-probe sequences. In the 
prime display, participants responded to a first target stim-
ulus, followed by a probe display with a response to the 
second target stimulus. A trial started with a fixation cross 

in the upper part of the screen with a variable presentation 
duration of 500–750 ms. Participants were instructed to fix-
ate this area throughout presentation. In the following prime 
display, a target letter – M or W – replaced the fixation cross. 
Crucially, during the prime display, two affective pictures 
of different valence appeared in the two response fields (see 
Fig. 1). Participants were instructed to respond to the letter 
M by pressing the left response field (with the left thumb), 
and by pressing the right response field (with the right 
thumb) to the letter W. The prime display was presented 
until a response was given. As soon as participants gave their 
response on one of the response fields filled with affective 
stimulus material, the letters and affective stimuli disap-
peared, leaving only the frames of the two response fields 
visible for 500 ms. This was followed by the presentation 
of the probe stimulus, to which the discrimination response 
was made as described for the prime display. However, in 
contrast to the prime display, no affective images appeared 
in the response fields during the probe display. Participants 
simply gave their responses to the outlined fields in the lower 
part of the screen. After incorrect responses, an error noti-
fication appeared for 1,500 ms. After the probe response, 
the target letter disappeared, leaving the upper area blank 
for 500 ms, ending one prime-probe sequence. If partici-
pants responded incorrectly during prime or probe display, 
an error message appeared in the upper part of the screen for 
1,500 ms directly following the incorrect response. Figure 1, 
upper row, depicts an example of a prime-probe sequence 
in Experiment 1.

The experiment started with a total of 16 practice trials, 
followed by 320 experimental trials (the first half of experi-
mental trials was labelled as a “training”-phase, followed 
by the “experiment”-phase; however, labelling was done to 
make two blocks). Trial conditions were response repetition 
with positive valence mapping in the prime display (RRP), 

Fig. 1  An exemplary trial sequence of the discrimination task (Exper-
iment 1) and the localization task (Experiment 2). Participants clas-
sified the letter (top) or localized the dot (bottom) via keypress to 
the left frame (containing a spider in the prime but no picture in the 

probe). Both sequences depict a trial in which the response repeats 
with a negative mapping during the prime display (i.e., response rep-
etition with negative mapping, RRN). (Spider image ID: SP052 in 
Dan-Glauser & Scherer, 2011)



2660 Attention, Perception, & Psychophysics (2023) 85:2655–2672

1 3

response repetition with negative valence mapping in the 
prime display (RRN), response change with positive valence 
mapping in the prime display (RCP), and response change 
with negative valence mapping in the prime display (RCN). 
The practice phase consisted of four trials for each condition, 
followed by the experimental trials consisting of 80 prime-
probe sequences for each condition. Trial conditions were 
presented randomly. Each of the 53 spider and each of the 
53 fruit pictures was randomly presented six times during 
the experimental trials (i.e., in 318 trials; with two positive 
and two negative pictures presented a seventh time each to 
reach a total of 320 trials). The position of the positive and 
negative picture pair as left/right or right/left varied ran-
domly from trial to trial and was orthogonally varied with 
response repetitions and changes. During practice trials, 16 
images were drawn randomly from each stimulus set. After 
the 160th experimental trial, there was a short break, which 
participants terminated by their own choice. After complet-
ing the experimental trials, the experiment concluded with 
participants working through the 18-item FAS.

Results

Reaction times

Probe reaction times below 200 ms or above 1.5 interquar-
tile range above the third quartile of a participant’s distribu-
tion (Tukey, 1977) were excluded from analysis. Addition-
ally, trials were only included for analysis, if both prime 
response and probe response were correct. Due to these 
constraints, 13.51% of probe trials were discarded. In our 
analysis, we deviate from our pre-registered plan in two 
occasions, that is, by using a more conservative cut-off cri-
terium for reaction times and by analyzing both blocks (i.e., 
training and experiment trials). We elaborate this decision 
further in Appendix 1.

A 2 (response relation: repetition vs. change) x 2 (prime 
valence mapping: positive vs. negative) repeated-measures 
ANOVA revealed a significant main effect of response 
relation, F(1, 29) = 49.67, p < .001, η2

p
 = .63. Participants 

responded faster if the response repeated (493 ms) compared 
to changed (534 ms). The main effect of valence mapping 
was not significant, F(1, 29) = 1.07, p = .310, η2

p
 = .04. 

Crucially, the interaction between response relation and 
valence mapping turned significant, F(1, 29) = 6. 51, p = 
.016, η2

p
 = .18. In response repetition trials, participants were 

faster if they previously had given a response on a positive 
image (490 ms) compared to a negative image (497 ms). 
This pattern was slightly reversed for response changes: In 
these, participants responded faster when they previously 
had pressed on a negative image (533 ms) compared to a 
positive image (535 ms; see Fig. 2a). Post hoc t-tests showed 
that the difference in response repetitions was significant, 
t(29) = 2.48, p = .019, d = 0.45, whereas that in response 
changes was not, t(29) = 0.50, p = .622, d = 0.09.

To ease interpretation, we recalculated the interaction into 
a differential value by (RRN-RRP)-(RCN-RCP). This value 
sums up the benefit of previously responding to a positive 
image for response repetitions with the benefit of previously 
responding to a negative image for response changes. This 
differential value was 9 ms, significant when tested against 
0, t(29) = 2.55, p = .016, d = 0.47, and had a BF10 = 3.00 
(Cauchy prior = 0.707 in JASP; JASP Team, 2023) in favor 
of the alternative hypothesis given the data.

Error rates

Error rate is the percentage of incorrect probe responses to 
correct probe responses after the prime response was correct. 
In turn, probe trials were only included for analysis, if the 
previous prime response was correct. Due to this constraint, 
4.17% of probe trials were excluded from the analysis.

A 2 (response relation: repetition vs. change) x 2 (valence 
mapping: positive vs. negative) repeated-measures ANOVA 

Fig. 2  The interaction of response relation and valence mapping of (a) the discrimination task (Experiment 1), and (b) the localization task 
(Experiment 2). Error bars represent the within-subject standard error after Cousineau (2005) with correction by Morey (2008)
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on probe error rates revealed a significant main effect of 
response relation, F(1, 29) = 12.66, p = .001, η2

p
 = .30, 

in that participants made more errors when the response 
changed (4.73%) compared to repeated (2.81%). There was 
no main effect of valence mapping, F(1, 29) = 1.37, p = 
.252, η2

p
 = .05. The interaction of response relation and 

valence mapping was not significant, F(1, 29) = 0.41, p = 
.530, η2

p
 = .01 (RRP: 2.96%; RRN: 2.66%; RCP: 5.08%; 

RCN: 4.39%). The differential value was 0.40%, not signifi-
cant when tested against 0, t(29) = 0.64, p = .530, d = 0.12, 
and had a BF01 = 4.27 in favor of the Null hypothesis.

Explorative analysis

First, we exploratively looked at the impact of spider fear on 
task performance, as often a pronounced effect for spider-
fearful individuals is observed (e.g., Mogg & Bradley, 2006; 
Rinck & Becker, 2007; Rinck et al., 2016). From the 18-item 
FAS (Rinck et al., 2002; German translation of FSQ, Szy-
manski & O'Donohue, 1995), we calculated a mean score 
for every participant, which could range between 0 and 6. 
The overall mean across all participants was MFAS = 1.33, 
SDFAS = 1.28, and the questionnaire’s reliability was high 
(Cronbach’s α = .96). We correlated FAS with the differen-
tial values of the interactions for reaction times and error 
rates; FAS did not significantly correlate with the differential 
value for reaction times (r = -.17, p = .359) nor error rates 
(r = .11, p = .560). Hence, increased fear of spiders did 
not affect the interactions in reaction times or error rates, 
and does not appear to accentuate the impact of valence in 
subsequent responses.

Second, we looked at the effect over time, as showing 
many different spider images over the course of the experi-
ment might have led to effects of habituation (cf. Matthews 
et al., 2012; Rowe and Craske, 1998). For doing so, we 
entered first and second block (i.e., training and experiment 
trials) as a within-subject factor to the ANOVA. For reac-
tion times, this analysis revealed a main effect of block, F(1, 
29) = 16.31, p < .001, η2

p
 = .36, with faster responses in the 

second (507 ms) compared to first (521 ms) block. However, 
block did not modulate any other effects (all F ≤ 1.99, all p 
≥ .170). For error rates, there was a three-way interaction of 
block, response relation, and valence mapping, F(1, 29) = 
5.71, p = .024, η2

p
 = .17 (all other effects F ≤ 2.53, p ≥ .122). 

To pinpoint this interaction, we looked at the blocks sepa-
rately. In the first block, there was a main effect of response 
relation, F(1, 29) = 7.07, p = .013, η2

p
 = .20 (RR: 2.91%; 

RC: 4.74%). The effect of valence mapping approached but 
did not reach significance, F(1, 29) = 2.98, p = .095, η2

p
 = 

.09 (positive: 4.42%; negative: 3.23%). Crucially, the inter-
action turned significant, F(1, 29) = 5.39, p = .028, η2

p
 = 

.16. For response repetitions, previously responding on a 
fruit (2.89%) compared to a spider (2.93%) did not change 

much; however, for response change previously responding 
on a fruit (5.95%) came with more errors than previously 
responding on a spider (3.52%). In the second block, only 
the main effect of response relation was significant, F(1, 29) 
= 10.52, p = .003, η2

p
 = .27 (RR: 2.70%; RC: 4.72%; all other 

F ≤ 2.49, all p ≥ .125).

Experiment 2: Localization task

Methods

Participants

For Experiment 2, we used the same sample size as in Exper-
iment 1. The classic IOR effect comes with a medium to large 
effect size, as well (e.g., Huffman et al., 2018; Schöpper, 
Hilchey et al., 2020). Thirty students (21 female, nine male, 
Mage = 23.0 SDage = 2.86 years, age range 18–30 years) from 
the University of Trier participated in exchange for partial 
course credit or a monetary reward of 5€. One participant 
reported a light color blindness, but the data was inconspicu-
ous when compared with the sample. All other participants 
reported normal or corrected-to-normal vision.

Apparatus, materials, design and procedure

Apparatus, materials, design, and procedure were identical 
to Experiment 1, except for the following. Instead of using 
letters repeating or changing their identity as in Experiment 
1, Experiment 2 used a white dot (0.89° x 0.89°) repeat-
ing or changing its position. The target dot could appear 
in the left or right half of the screen, centrally above the 
left or right response field on the x-axis and in line with 
the fixation cross on the y-axis. Vertical distance between a 
response field and the target dot was 5.28° (center-to-center). 
Horizontal distance between fixation cross and target dot 
was 5.34° (center-to-center). Participants were instructed to 
localize the dot by touching the corresponding left or right 
response field on the touchpad. In contrast to Experiment 1, 
the fixation cross remained on screen during as well as in-
between prime and probe displays (see Fig. 1, lower row).

Results

Reaction times

We used the same inclusion and upper cutoff criteria as in 
Experiment 1 except for lowering the lower cut-off to 100 
ms due to overall faster responding. Due to these constraints, 
7.34% of probe trials were discarded.
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The 2 (response relation: repetition vs. change) x 2 (prime 
valence mapping: positive vs. negative) repeated-measures 
ANOVA on probe reaction times, revealed a main effect of 
response relation, F(1, 29) = 17.97, p < .001, η2

p
 = .38. Par-

ticipants were faster if the response – and by that the location 
– changed (340 ms), compared to when it repeated (353 ms), 
thus resembling IOR (e.g., Klein, 2000). The main effect 
of prime valence mapping was not significant, F(1, 29) = 
0.66, p = .424, η2

p
 = .02. Importantly, the hypothesis-relevant 

two-way interaction of response relation and prime valence 
mapping was not significant, F(1, 29) = 0.34, p = .567, η2

p
 

= .01. Response repetitions and changes were unaffected by 
previously responding on positive or negative images (RRP: 
353 ms; RRN: 354 ms; RCP:339; RCN: 341 ms). The dif-
ferential value of the interaction was -1 ms, not significant 
when tested against 0, t(29) = -0.58, p = .567, d = -0.11, 
and had a BF01 = 4.41 in favor of the null hypothesis given 
the data.

Error rates

We excluded all trials in which the prime response was 
incorrect (0.97% of probe trials). Participants barely made 
errors (e.g., 15 participants had an error rate of 0% after a 
correct prime response). As error rates were very low, they 
could not be analyzed as reported for Experiment 1. In total 
(i.e., collapsed irrespective of condition), the overall error 
rate was 0.35%.

Explorative analysis

As in Experiment 1, we calculated an average value of spi-
der fear, resulting from the FAS. The overall mean of FAS 
across all participants was MFAS = 0.76, SDFAS = 0.82, and 
the questionnaire’s reliability was high (Cronbach’s α = .92). 
FAS was uncorrelated with the differential value of the inter-
action of response relation and valence mapping for reaction 
times, r = -.07, p = .720.

The block-order analysis revealed a main effect of block, 
F(1, 29) = 10.23, p = .003, η2

p
 = .26, with faster responses 

in the second (339 ms) compared to the first (355 ms) block. 
The interaction of block and response relation approached 
significance, F(1, 29) = 4.12, p = .052, η2

p
 = .12, depicting 

a tendency for larger IOR in the second (RR: 347 ms; RC: 
331 ms) compared to the first (RR: 360 ms; RC: 349 ms) 
block. However, block did not modulate any other effects 
(all F ≤ 1.05, all p ≥ .313). For overall error rates, partici-
pants made descriptively slightly more errors in the second 
(0.47%) compared to the first (0.23%) block; the said com-
parison approached but did not reach significance when both 
values were tested against each other, t(29) = 1.75, p = .091, 
d = .32.

Between‑experiment comparison

To compare task performance, we added task (discrimina-
tion vs. localization) as a between-subjects factor to the 2 
(response: repetition vs. change) x 2 (prime valence map-
ping: positive vs. negative) repeated-measures ANOVA 
on probe reaction times. There was a main effect of task, 
F(1, 58) = 90.50, p < .001, η2

p
 = .61, in that participants 

responded faster in the localization task (347 ms) compared 
to the discrimination task (514 ms). The significant main 
effect of response relation, F(1, 58) = 16.90, p < .001, η2

p
 

= .23, was further modulated by task, F(1, 58) = 67.56, p 
< .001, η2

p
 = .54: Whereas in the discrimination task there 

was a benefit of response repetition (493 ms) over change 
(534 ms), we found IOR in the localization task, that is, a 
benefit for response changes (340 ms) over repetitions (353 
ms). Neither the main effect of prime valence mapping, F(1, 
58) = 1.57, p = .216, η2

p
 = .03, nor its modulation by task, 

F(1, 58) = 0.47, p = .496, η2
p
 = .01, were significant. Cru-

cially, whereas the two-way interaction of response relation 
and prime valence mapping did not reach significance, F(1, 
58) = 3.53, p = .065, η2

p
 = .06, the three-way interaction of 

response relation and prime valence mapping by task did, 
F(1, 58) = 6.16, p = .016, η2

p
 = .10. Thus, the interaction of 

response relation and prime valence mapping only occurred 
with discrimination performance and differed significantly 
from that in localization performance. To pinpoint this, we 
tested the differential value of the localization task against 
that of the discrimination task; this t-test resembles the 
between-experiment three-way interaction and was signifi-
cant, t(58) = 2.48, p = .016, d = 0.64, coming with a BF10 
= 3.26 in favor of the alternative hypothesis given the data.

Reaction time distributional analysis (explorative 
analysis)

In the current study, localization task performance was on 
average 167 ms faster than discrimination task performance. 
It has been argued (Frings & Moeller, 2012) and empirically 
observed (e.g., Schöpper et al., 2022b) that retrieval-based 
effects need time to unfold, which was previously argued to 
be a possible reason why no S-R binding is found in detection 
(Schöpper, Hilchey et al., 2020) and localization (Schöpper 
et al., 2022a; Schöpper & Frings, 2022) performance: Accord-
ing to this view, detection and localization performance is 
simply too fast to be affected by retrieval. In fact, retrieval-
like processes can have an impact on late detection (Chao 
et al., 2020) and localization (Schöpper & Frings, 2022; 
Schöpper et al., 2022a) responses, which, however, manifests 
in benefits for partial repetitions, often marked by a feature 
change benefit at location repetitions discussed in the context 
of non-spatial IOR (e.g., Hu et al., 2011, 2013). However, 
average responding in detection and localization tasks might 
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be simply so fast, that retrieval-processes – may they spur on 
effects attributed to S-R binding (e.g., partial repetition costs) 
or non-spatial IOR-processes (e.g., partial repetition benefits) 
– are too slow to affect said task performance – which would 
be a complementary explanation of an absent modulation of 
IOR by affective information. To test for this, we calculated 
cumulative reaction time distributions based on reaction time 
percentiles (e.g., Schöpper & Frings, 2022, 2023; Schöpper 
et al., 2022a, b; Taylor & Ivanoff, 2005). If overall response 
speed should be the explanation for the absent interaction, said 
interaction should emerge at late responses.

Discrimination task

After applying the cut-off criteria mentioned above, we took 
the 10th, 25th, 50th, 75th, and 90th percentile of probe reac-
tion times separate for each participant for each condition. We 
then calculated the differential value of the interaction, (RRN-
RRP)-(RCN-RCP), separate for each percentile. A repeated-
measures MANOVA with percentile (10th vs. 25th vs. 50th 
vs. 75th vs. 90th) as the only factor on the calculated differen-
tial values revealed no effect, F(4, 26) = 0.53, p = .717, η2

p
 = 

.08, suggesting that the found interaction did not significantly 

increase with increasing percentile (10th: 4 ms; 25th: 7 ms; 
50th: 7 ms; 75th: 13 ms; 90th: 23 ms; see Fig. 3). The linear 
trend of the percentile factor was not significant, F(1, 29) = 
2.06, p = .162, η2

p
 = .07.

Localization task

We recalculated the interaction as reported for the discrimi-
nation task and performed a repeated-measures MANOVA 
with percentile (10th vs. 25th vs. 50th vs. 75th vs. 90th) 
as the only factor on the calculated differential values. The 
main effect of percentile did not turn significant, F(4, 26) = 
1.90, p = .140, η2

p
 = .23, suggesting that the found interac-

tion did not significantly3 increase with increasing percentile 
(10th: 4 ms; 25th: 4 ms; 50th: 1 ms; 75th: -6 ms; 90th: -9 
ms; see Fig. 3). However, the linear trend of the percentile 
factor was significant, F(1, 29) = 4.87, p = .035, η2

p
 = .14.

Fig. 3  The calculated differential values of the interactions of 
response relation and valence mapping on the y-axis in ms and reac-
tion times on the x-axis in ms as a function of percentile (cf. delta 
plot; De Jong et al., 1994; Ridderinkhof, 2002) and experiment. See 
main text for explanations. The black (Discrimination task) and white 

(Localization task) dots represent the 10th, 25th, 50th, 75th, and 
90th percentile for each function. Error bars represent standard error 
of each mean of each averaged percentile for the effect of interest 
(y-axis) and overall reaction time (x-axis)

3 Conducting an ANOVA with Greenhouse-Geisser correction due 
to violated sphericity, the threeway interaction reached significance, 
F(2.135, 61.92) = 3.11, p = .049, η2

p
 = .10. However, in the main text 

we report the MANOVA as it is unaffected by violations of sphericity.
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Discussion

Analysis of cumulative reaction time distributions revealed 
that in the discrimination task, the modulation of response 
repetitions and changes by previously touching on a posi-
tive or negative image was stable across percentiles. In the 
localization task, the linear trend suggested a potential role 
of increasing percentile affecting the interaction of response 
relation and valence. This suggests that the emerging trend 
at late localization response percentiles would have accentu-
ated given more time (cf. Chao et al., 2020; Schöpper et al., 
2022a). However, note that this could result in an interac-
tion that is opposite (RRP > RRN; RCP < RCN) to the dis-
tribution emerging in discrimination performance (RRP < 
RRN; RCP > RCN), sharing similarities with partial repeti-
tion benefits versus partial repetition costs emerging at late 
responses depending on task type (Schöpper et al., 2022a). 
However, time distributions of tasks in the current study 
barely overlapped (see Fig. 3), so the between-experiment 
comparison has to be interpreted with some caution.

General discussion

In the current study, participants discriminated (Experi-
ment 1) or localized (Experiment 2) target stimuli appear-
ing in prime-probe sequences. All stimuli were presented 
on a touchpad, on which participants had to execute their 
responses by tapping on it. Crucially, during the prime 
display, participants executed their responses to the target 
stimulus on task-irrelevant images of fruits or spiders, which 
were absent during the subsequent probe display. When par-
ticipants had to discriminate target letters (Experiment 1), 
previously tapping on a fruit or spider differently affected 
probe responses: Response repetitions were faster for fruit 
compared to spider mappings; this benefit did not occur 
– and was descriptively even slightly reversed – for response 
changes. Following action control theories on S-R binding 
(e.g., Frings et al., 2020; Hommel, 2004; Hommel et al., 
2001), this suggests that task-irrelevant affective information 
was integrated with the prime response and interfered with 
probe response execution due to retrieval of positive or nega-
tive information. However, when participants had to localize 
target dots (Experiment 2), affective information during the 
prime display did not modulate subsequent probe response 
executions; in Experiment 2, we only observed overall IOR, 
marked by a benefit of localization response changes (e.g., 
Schöpper & Frings, 2022). This replicates findings of IOR 
being stable and unaffected by affective information (e.g., 
Berdica et al., 2017; Lange et al., 2008).

The absence of a modulation by valence in the locali-
zation task is fully in accordance with recently proposed 

boundaries of S-R binding approaches (e.g., Hilchey et al., 
2018; Huffman et al., 2018; Schöpper & Frings, 2022, 2023; 
Schöpper, Hilchey et al., 2020; Schöpper et al., 2022a), in 
that binding effects are absent in localization performance. 
In that sense, affective information can be seen as some kind 
of non-spatial feature (see Lavender & Hommel, 2007), 
which is only retrieved in the case of discrimination per-
formance but not in localization performance (cf. Schöpper 
& Frings, 2022), suggesting task-dependency in the impact 
of valence on action. Yet, affective information sticks out 
from other non-spatial features in that it comes with a certain 
valence and arousal (e.g., Kuppens et al., 2013). Note that in 
our design the perceptual features of the non-spatial infor-
mation (spider or fruit images) were never repeated from 
prime to probe, suggesting that response repetitions retrieved 
the pleasantness or aversiveness of the previous response 
and not simply pure perceptual components of presented 
objects (e.g., a spider is perceived as an aversive animal and 
not simply as a colored shape forming an object). This fits 
well with the impact of affect on action control processes 
(e.g., Eder et al., 2015; Giesen & Rothermund, 2011), and 
shows that valence and/or arousal is bound into an event file 
and retrieved (cf. Frings et al., 2020).

As arousal – a physiological response to spider images 
(e.g., Geer, 1966; Kolassa et al., 2005) – has been found to 
not modulate S-R binding (Giesen & Eder, 2022), the effect 
of our current study might not have been caused by over-
all arousal of spider images, but by their valence. Although 
negative emotions have been linked to enhanced memory 
performance (Kensinger, 2007, 2009), they also have been 
found to hamper retrieval of other memorized information 
(Bisby et al., 2018) and demand high processing priority, 
in turn, impairing task performance (Meinhardt & Pekrun, 
2003; see also Hartikainen et al., 2012). Following that, one 
might muse that the current interaction of the discrimination 
task could be interpreted as an overall response repetition 
benefit being impaired by previously presented negative 
information compared to positive information.

However, a modulation of response repetitions and 
changes by previously mapped affective information can 
be best explained by coupling of task-irrelevant stimulus 
valence with the prime response that was retrieved due to 
repeating the response. This is fully in accordance with bind-
ing approaches in action control (Hommel, 1998, 2004) and 
highlights the possibility to differently modulate the pro-
cesses of binding and retrieval in prime-probe sequences 
(Frings et al., 2020; Laub et al., 2018). Moreover, the pat-
tern in the discrimination task is congruent with approach-
avoidance behavior (e.g., Chen & Bargh, 1999; Lavender 
& Hommel, 2007; see also Rinck et al., 2021, for such in 
touchpad responses), especially in the context of binding 
approaches and effect anticipation (Eder & Hommel, 2013; 
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Eder et al., 2012, 2015): Participants are faster in repeat-
ing a response that was previously associated with positive 
compared to negative value. One has to bear in mind that our 
effects are not due to binding and retrieval benefiting from 
overall positive valence (Colzato et al., 2007), as we always 
showed a positive and a negative image simultaneously (see 
also Berdica et al., 2018; Schöpper et al., 2023).

Eder et al. (2020) found that response priming is stronger 
for previously rewarded actions compared to unrewarded 
actions, whereas there was a tendency for response priming 
being reduced for previously punished compared to unpun-
ished actions. Assuming that response priming is affected 
by binding and retrieval (Frings et al., 2020; Henson et al., 
2014; see also Eder et al., 2020), one might muse that posi-
tive and negative images in our study were perceived as 
rewarding versus punishing; thus, it remains open if our 
results were due to response repetitions being facilitated 
by previously touching a fruit image or suffering from pre-
viously touching a spider image. Future studies could, for 
example, investigate how behavior changes if positive and 
negative images are not paired with each other, but with a 
neutral picture, each.

Whereas Singh et al. (2018) found that task-irrelevant 
valence was bound to a response only when it received some 
attention, valence in our discrimination task modulated 
responses albeit no instruction was given to attend to it. In 
Singh et al. (2018) valence was operationalized by using 
words with positive and negative connotation. Thus, it is 
possible that positive and negative words are simply not pro-
cessed as strong as positive and negative images (Kensinger 
& Schacter, 2006; Sutton & Lutz, 2019). In turn, affective 
images, especially with distressing content (Vernon & Ber-
enbaum, 2002), might be a better candidate than affective 
words for investigating the impact of task-irrelevant valence 
on behavior.

When participants localized target dots in Experiment 2, 
we found no overall modulation by affective state but only 
IOR. This fits well with previous observations of absent 
modulation of IOR by valence (Berdica et al., 2017; Lange 
et al., 2008; Stoyanova et al., 2007). In fact, a modulating 
role of task relevance has been discussed previously (e.g., 
Berdica et al., 2018; Silvert & Funes, 2016). However, we 
can now propose a possible reason for IOR in such tasks 
often being unaffected: In detection and localization proce-
dures typically used to investigate IOR, non-spatial feature 
repetitions and changes typically do not affect performance 
(as proposed by action control theories; for an overview, 
see Huffman et al., 2018, Schöpper & Frings, 2022). Quite 
fittingly, if a discriminatory component is introduced (e.g., 
Berdica et al., 2014, 2017; Silvert & Funes, 2016) a modula-
tion by valence in such experimental designs can be found, 
suggesting that discrimination spurs on retrieval (Schöpper, 
Hilchey et al., 2020). However, there have been cases of IOR 

being modulated by valence in localization performance 
(e.g., Pan et al., 2017), which is congruent with non-spatial 
features being bound to localization responses under spe-
cific conditions (e.g., Hilchey et al., 2019; Schöpper et al., 
2022a). Future studies could investigate if these specific con-
ditions influence affective information to the same degree as 
other non-spatial features.

When we speak of discrimination versus localization 
performance, one might see these as categorically different. 
For example, in a localization task one executes a highly 
automatized response based on spatially compatibility (cf. 
Kornblum et al., 1990). In contrast, in a discrimination task 
one has to execute a post-selective response based on a non-
spatial feature (Schöpper et al., 2022a; Schöpper, Hilchey 
et al., 2020; Zehetleitner et al., 2012). This even applies 
when responding to arrow pointing directions (Schöpper & 
Frings, 2022), (cued) words with spatial connotation (i.e., 
“Left” and “Right” in Chinese, Chao, Hsiao et al., 2022; see 
also Chao & Hsiao, 2021), or post-selectively processing 
spatial information (Geissler et al., in press; Hilchey et al., 
2020; Schöpper et al., 2022a). However, it is also possible 
to see both tasks as discrimination performance with a dif-
ferent degree of task difficulty. For example, binding effects 
are reduced in highly practiced tasks (Fournier et al., 2022), 
which fits with localization tasks – in which one “discrimi-
nates” spatially compatible and highly overlearned spatial 
correspondence (cf. Kornblum et al., 1990) – being simply 
highly practiced tasks (see also Geissler et al., in press). 
Further, it has been argued that it is the lack of attention 
to non-spatial features that results in the absence of bind-
ing and retrieval in detection and localization performance 
(Huffman et al., 2018, 2020). These findings suggest that the 
differentiation of letter discrimination and location discrimi-
nation is not categorical or in discrete steps, but rather on a 
continuum: Easily executed tasks do not make use of binding 
and retrieval, whereas increased task difficulty makes these 
processes mandatory (Geissler et al., in press). Note that this 
does not limit the generalizability of the observed results. 
We used a non-spatial discrimination task and compared it 
with a spatial discrimination/ localization task: If these task 
types are used in the standard setting, retrieval-based effects 
in non-spatial discrimination performance emerge but not in 
localization performance. However, future research could 
identify the tipping point when retrieval affects responding, 
for example, by increasing localization difficulty to match 
it with non-spatial feature discriminability (e.g., Fitousi, 
2016).

As it has previously been shown that retrieval effects 
or, more general, modulations by non-spatial feature 
repetitions and changes can take time to unfold (e.g., 
Chao et al., 2020; Chao & Hsiao, 2021; Chao, Hsiao 
& Huang, 2022; Frings & Moeller, 2012; Schöpper & 
Frings, 2022; Schöpper et al., 2022a, b), we looked at 
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slow and fast responses in reaction time distributions. In 
the discrimination task, a modulation by response speed 
was absent; yet, for the localization task, the differential 
value for the interaction became more negative at the 
later percentiles. In turn, it could be argued that the nega-
tive trend in the localization task would have continued 
given slower responses, which however, would be the 
opposite of that emerging for the discrimination task. 
Thus, future studies interested in affective influences on 
responding might manipulate experimental designs so 
that responses are slowed down. Further, given the lit-
erature of late emerging non-spatial IOR effects (Chao 
et al., 2020; Schöpper et al., 2022a), researchers investi-
gating affective influences on attention using detection 
and localization procedures might rather refer to non-
spatial feature repetition/change effects discussed in the 
context of attentional orienting (i.e., non-spatial IOR, 
e.g., Law et al., 1995; Hu et al., 2011, 2013; or repeti-
tion blindness, Fox & De Fockert, 2001) than in action 
control frameworks. To conclude, response speed might 
have an effect on the emergence of an influence of task-
irrelevant valence on behavior; this adds to other time-
dependent observations such as responding in the context 
of spiders being modulated by stimulus-onset-asynchro-
nies (e.g., Flykt & Bjärtå, 2008), stimulus presentation 
duration (e.g., Mogg & Bradley, 2006), the time course 
of the experiment (e.g., Zvielli et al., 2015), or effects of 
repeated stimulus exposure (e.g., Matthews et al., 2012, 
2017; Rowe & Craske, 1998).

Crucially, however, if “standard” localization (and 
detection) procedures are used, responses are typically 
very fast, and an interaction should not be expected (cf. 
Huffman et al., 2018; Schöpper & Frings, 2022). This 
is either due to absent attention to non-spatial identity 
(Huffman et al., 2018, 2020), a lack of post-selective pro-
cessing (Schöpper et al., 2022a), overall response speed 
(Schöpper, Hilchey et al., 2020; see, however, Schöp-
per & Frings, 2022, submitted), or a combination of a 
lack of attention and response speed (cf. Chao, Chen & 
Kuo, 2022). That being said, it is possible that affective 
information is indeed bound to the response in the prime 
display even when localizing the stimulus; however, this 
binding of localization response and affective informa-
tion is then simply not retrieved (e.g., due to response 
speed). Support for this comes from the late-emerging 
trend for the interaction in the localization task, suggest-
ing that affective information was at least processed to 
some degree in the prime display. Future research could 
investigate if and how affective information differently 
affects the coupling and retrieval of affective information 
in detection and localization procedures. More generally, 
from an action control perspective in terms of the BRAC 
framework (Frings et al., 2020), it is unclear if the lack 

of a binding pattern was caused by affective information 
not being bound to the prime response or by affective 
information not being retrieved by the probe response 
(cf. Schöpper, Hilchey et al., 2020; Frings et al., 2020).

An explorative analysis of the discrimination task indi-
cated that response changes in the first block led to more 
errors when previously responding on a fruit image com-
pared to a spider image. One might muse that this disadvan-
tage for response changes following a fruit image was driven 
by avoidance of the area that was previously associated with 
a spider; however, in that case this pattern would not be 
caused by retrieval, as the response changes and nothing 
spurs on retrieval (see footnote 1). Alternatively, it could be 
that spider stimuli, which have been found to attract atten-
tion (e.g., Lipp & Derakshan, 2005), cause initial vigilance 
(followed by avoidance) in spider phobics (e.g., Pflugshaupt 
et al., 2005), and might improve response inhibition (Wil-
son et al., 2015; see, however, Hartikainen et al., 2012; 
Lindström & Bohlin, 2012; Wilson et al., 2016), attenuated 
the cognitive system to focus on the task, leading to less 
errors in case of response changes. However, this effect then 
diminished in the second block, which might be attributed to 
habituation (Matthews et al., 2012, 2017; Rowe & Craske, 
1998).

In both the discrimination task and the localization 
task all targets were presented in the upper screen half 
whereas affective images were presented in the lower 
screen half. As we observed an interaction in the dis-
crimination task, it is unlikely that the null result in the 
localization task resulted from a lack of attention to the 
lower screen half.

We had participants fill out a spider fear questionnaire 
(Szymanski, & O'Donohue, 1995, translated by Rinck et al., 
2002), which score did not modulate the effects of inter-
est (cf. Schöpper et al., 2023), that is, the interaction of 
response relation and prime valence mapping. Spiders are 
perceived as disgusting and aversive even for non-distressed 
individuals (Vernon & Berenbaum, 2002), suggesting that 
the observed effect might be due to an evolutionary ten-
dency (cf. Rakison & Derringer, 2008) to perceive spiders 
as dangerous or harmful (see Gerdes et al., 2009) found in 
a majority of participants. Alternatively, the absence of a 
correlation between individual fear of spiders and the dif-
ferential value of each experiment might have been caused 
by low reliability of the observed effect. In fact, a low reli-
ability of the effect of interest in experimental designs aim-
ing to find effects at a group level is a known problem when 
correlating them with interindividual measures, such as, for 
example, negative priming and survey data (for a discus-
sion, see Frings et al., 2015, p. 1583). To test for this, we 
took odd and even trials (in the raw data) and calculated 
the differential value of the interaction separate for both. 
Then, we measured the split-half reliability by calculating 
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the Spearman-Brown-Coefficient, which was rs = .141 in 
Experiment 1 and rs = -.182 in Experiment 2. Further, dif-
ferential values of odd and even trials were uncorrelated in 
Experiment 1 (r = .08, p = .690) and Experiment 2 (r = -.08, 
p = .661). Thus, the absence of a modulating role of indi-
vidual fear of spiders on each interaction might have hinged, 
to some degree, on the absent reliability of the effect itself. 
Note, however, that this does not diminish our found effect, 
as an effect can be replicated at the group level albeit hav-
ing a low reliability at the interindividual level (e.g., Frings 
et al., 2015; Titz et al., 2003).

The current experimental results might be of interest for 
more clinically applied settings, for example, in therapy 
of arachnophobia. Experimental or therapeutical designs 
involving the exposure of spider images (e.g., Leutgeb et al., 
2009) or real spiders (e.g., Norberg et al., 2018) might incor-
porate the results of the current study by conducting differ-
ent tasks with varying task type when confronting spider 
stimuli: Task type (localization task: no/lower impact of 
task-irrelevant affective processing on acute behavior; dis-
crimination task: higher impact of task-irrelevant affective 
processing on acute behavior) might modulate the duration 
or processing of task-irrelevant aversive information like a 
real spider.

Conclusion

Participants discriminated target letters or localized target 
dots on a touchpad. Mapping positive or negative affect to the 
response affected subsequent responding. However, this pat-
tern was only observed in the discrimination task and not in 
localization performance (cf. Huffman et al., 2018; Schöpper 
& Frings, 2022). The results highlight the complex interplay 
of affective information on different types of actions, suggest-
ing that affective information does not ubiquitously influence 
all behavior.

Appendix 1

In our analysis, we deviate from our pre-registered plan in 
two occasions. First, we preregistered our analysis with an 
upper cut-off criterium of 3 interquartile range above the 
third quartile of a participant’s distribution (Tukey, 1977) 
for reaction time analyses. Second, we pre-registered to only 
analyze the second half of trials. Combining both criteria 
– 3 interquartile range and only analyzing the second block 
– results in a not-significant interaction of response relation 
and valence, F(1, 29) = 2.60, p = .118, η2

p
 = .08, which, 

however, shows the same descriptive data pattern (RRP: 492 
ms; RRN: 502 ms; RCP: 537 ms; RCN: 533 ms) reported 
in the main analysis. Regarding the first point, that upper 

cut-off came with reaction times being allowable of more 
than 2000 ms, which are untypically huge for comparable 
tasks (e.g., Schöpper, Hilchey et al., 2020; Schöpper, Singh, 
& Frings, 2020) and likely resulted from participants failing 
to correctly press on the touchpad. Accordingly, using this 
cut-off for all trials (i.e., first and second block), results in 
the interaction being not significant, F(1, 29) = 2.39, p = 
.133, η2

p
 = .08 (RRP: 506 ms; RRN: 510 ms; RCP: 548 ms; 

RCN: 546 ms). To validate that this was due to outlier trials, 
we conducted the ANOVA by using the median values of 
each condition without any temporal cut-offs (only criterion: 
prime and probe response both correct); doing so results 
in the interaction of response relation and valence becom-
ing significant, F(1, 29) = 4.28, p = .048, η2

p
 = .13 (RRP: 

478 ms; RRN: 488 ms; RCP: 528 ms; RCN: 528 ms). To 
avoid mean values being obscured by heavy outlier trials in 
late responses, we report the analysis with a more conserva-
tive cut-off in the main text, that is, 1.5 interquartile range 
above the third quartile of a participant’s distribution (Tukey, 
1977). Second, in the main analysis, we included all trials to 
gain more power and a clearer estimate. However, analyz-
ing only the second block (with 1.5 interquartile range), the 
interaction on probe reaction times was significant as well, 
F(1, 29) = 4.64, p = .040, η2

p
 = .14 (RRP: 483 ms; RRN: 

493 ms; RCP: 528 ms; RCN: 524 ms), and – as in the main 
analysis – was not found in probe error rates F(1, 29) = 2.49, 
p = .125, η2

p
 = .08. We thus conclude that a more conserva-

tive cut-off reveals the data pattern better, especially when 
looking across both blocks.

Acknowledgements We would like to thank Elisabeth Eberle and 
Hanna Knudsen for valuable input during conceptualization and assis-
tance in data collection of a related pilot study, as well as for assistance 
in photographing and selecting fruit images. Research was partially 
funded by research grant SCHO 2000/1-1 awarded to Lars-Michael 
Schöpper by the Deutsche Forschungsgemeinschaft.

Open practices statement Data of both experiments is available at 
https:// doi. org/ 10. 23668/ psych archi ves. 13458.  Code for analysis is 
available at https:// doi. org/ 10. 23668/ psych archi ves. 13459. Experiment 
1 was pre-registered at https:// aspre dicted. org/ kr4yg. pdf. Experiment 
2 was not individually pre-registered but mostly followed the proce-
dure of Experiment 1. The image set of fruit stimuli is available upon 
request.

Funding Open Access funding enabled and organized by Projekt 
DEAL.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 

https://doi.org/10.23668/psycharchives.13458
https://doi.org/10.23668/psycharchives.13459
https://aspredicted.org/kr4yg.pdf


2668 Attention, Perception, & Psychophysics (2023) 85:2655–2672

1 3

need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

.

References

Berdica, E., Gerdes, A. B. M., & Alpers, G. W. (2017). A comprehen-
sive look at phobic fear in inhibition of return: Phobia-related 
spiders as cues and targets. Journal of Behavior Therapy and 
Experimental Psychiatry, 54, 158–164. https:// doi. org/ 10. 1016/j. 
jbtep. 2016. 07. 013

Berdica, E., Gerdes, A. B. M., Bublatzky, F., White, A. J., & Alpers, 
G. W. (2018). Threat vs. threat: Attention to fear-related animals 
and threatening faces. Frontiers in Psychology, 9, 1154. https:// 
doi. org/ 10. 3389/ fpsyg. 2018. 01154

Berdica, E., Gerdes, A. B. M., Pittig, A., Alpers, G. W. (2014). Inhibi-
tion of return in fear of spiders: Discrepant eye movement and 
reaction time data. Journal of Ophthalmology, 1-8. https:// doi. 
org/ 10. 1155/ 2014/ 18392

Bisby, J. A., Horner, A. J., Bush, D., & Burgess, N. (2018). Negative 
emotional content disrupts the coherence of episodic memo-
ries. Journal of Experimental Psychology: General, 147(2), 
243–256. https:// doi. org/ 10. 1037/ xge00 00356

Blask, K., Frings, C., & Walther, E. (2016). Doing is for feeling. 
Journal of Experimental Psychology: General, 145(10), 1263–
1268. https:// doi. org/ 10. 1037/ xge00 00211

Broomfield, N. M., & Turpin, G. (2005). Covert and overt attention 
in trait anxiety: A cognitive psychophysiological analysis. Bio-
logical Psychology, 68(3), 179–200. https:// doi. org/ 10. 1016/j. 
biops ycho. 2004. 04. 008

Chao, H.-F. (2010). Inhibition of return to negative emotion: Evi-
dence from an emotional expression detection task. Emotion, 
10(2), 272–277. https:// doi. org/ 10. 1037/ a0017 400

Chao, H. F., & Hsiao, F.-S. (2021). Location-response binding and 
inhibition of return in a detection task. Attention, Perception, 
& Psychophysics, 83(5), 1992–2001. https:// doi. org/ 10. 3758/ 
s13414- 021- 02283-4

Chao, H. F., Kuo, C.-Y., Chen, M. S., & Hsiao, F.-S. (2020). Contex-
tual similarity between successive targets modulates inhibition 
of return in the target-target paradigm. Frontiers in Psychol-
ogy, 11(2052), 1–8. https:// doi. org/ 10. 3389/ fpsyg. 2020. 02052

Chao, H. F., Chen, M. S., & Kuo, C.-Y. (2022). Attention modulates 
the contextual similarity effect in negative priming: Evidence 
from task demand and attentional capture. Memory, 30(7), 
895–914. https:// doi. org/ 10. 1080/ 09658 211. 2022. 20580 17

Chao, H.-F., Hsiao, F.-S., & Huang, S.-C. (2022). Binding of fea-
tures and responses in inhibition of return: The effects of task 

demand. Journal of Cognition, 5(1): 49, 1–20. https:// doi. org/ 
10. 5334/ joc. 247.

Chen, M., & Bargh, J. A. (1999). Consequences of automatic evalua-
tion: Immediate behavioral predispositions to approach or avoid 
the stimulus. Personality and Social Psychology Bulletin, 25(2), 
215–224. https:// doi. org/ 10. 1177/ 01461 67299 02500 2007

Coll, S. Y., & Grandjean, D. (2016). Visuomotor integration of rel-
evant and irrelevant angry and fearful facial expressions. Acta 
Psychologica, 170, 226–238. https:// doi. org/ 10. 1016/j. actpsy. 
2016. 09. 001

Coll, S. Y., Glauser, A., & Grandjean, D. (2019). Timing is crucial for 
the integration of angry facial expressions with motor responses: 
Investigation of subliminal and supraliminal emotion–action 
bindings. Emotion, 19(3), 543–557. https:// doi. org/ 10. 1037/ 
emo00 00457

Colzato, L. S., van Wouwe, N. C., & Hommel, B. (2007). Feature bind-
ing and affect: Emotional modulation of visuo-motor integration. 
Neuropsychologia, 45, 440–446. https:// doi. org/ 10. 1016/j. neuro 
psych ologia. 2006. 06. 032

Cousineau, D. (2005). Confidence intervals in within-subject designs: 
A simpler solution to Loftus and Masson’s method. Tutorials in 
Quantitative Methods for Psychology, 1(1), 42–45. https:// doi. 
org/ 10. 20982/ tqmp. 01.1. p042

Dan-Glauser, E. S., & Scherer, K. R. (2011). The Geneva affective pic-
ture database (GAPED): A new 730-picture database focusing on 
valence and normative significance. Behavior Research Methods, 
43, 468–477. https:// doi. org/ 10. 3758/ s13428- 011- 0064-1

Davelaar, E. J., & Stevens, J. (2009). Sequential dependencies in the 
Eriksen flanker task: A direct comparison of two competing 
accounts. Psychonomic Bulletin & Review, 16(1), 121–126. 
https:// doi. org/ 10. 3758/ PBR. 16.1. 121

De Jong, R., Liang, C.-C., & Lauber, E. (1994). Conditional and uncon-
ditional automaticity: A dual-process model of effects of spatial 
stimulus-response correspondence. Journal of Experimental Psy-
chology: Human Perception and Performance, 20(4), 731–750. 
https:// doi. org/ 10. 1037/ 0096- 1523. 20.4. 731

Eder, A. B., & Hommel, B. (2013). Anticipatory control of approach 
and avoidance: An ideomotor approach. Emotion Review, 5, 
275–279. https:// doi. org/ 10. 1177/ 17540 73913 477505

Eder, A. B., & Klauer, K. C. (2009). A common-coding account of the 
bidirectional evaluation–behavior link. Journal of Experimental 
Psychology: General, 138(2), 218–235. https:// doi. org/ 10. 1037/ 
a0015 220

Eder, A. B., & Rothermund, K. (2008). When do motor behaviors (mis)
match affective stimuli? An evaluative coding view of approach 
and avoidance reactions. Journal of Experimental Psychology: 
General, 137(2), 262–281. https:// doi. org/ 10. 1037/ 0096- 3445. 
137.2. 262

Eder, A. B., Müsseler, J., & Hommel, B. (2012). The structure of 
affective action representations: Temporal binding of affective 
response codes. Psychological Research, 76, 111–118. https:// 
doi. org/ 10. 1007/ s00426- 011- 0327-6

Eder, A. B., Rothermund, K., De Houwer, J., & Hommel, B. (2015). 
Directive and incentive functions of affective action conse-
quences: An ideomotor approach. Psychological Research, 79, 
630–649. https:// doi. org/ 10. 1007/ s00426- 014- 0590-4

Eder, A. B., Pfister, R., Dignath, D., & Hommel, B. (2017). Anticipa-
tory affect during action preparation: Evidence from backward 
compatibility in dual-task performance. Cognition & Emotion, 
31, 1211–1224. https:// doi. org/ 10. 1080/ 02699 931. 2016. 12081 51

Eder, A. B., Erle, T. M., & Kunde, W. (2020). Reward strengthens 
action–effect binding. Motivation Science, 6(3), 297–302. https:// 
doi. org/ 10. 1037/ mot00 00153

Elliot, A. J. (2006). The hierarchical model of approach-avoidance 
motivation. Motivation and Emotion, 30, 111–116. https:// doi. 
org/ 10. 1007/ s11031- 006- 9028-7

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jbtep.2016.07.013
https://doi.org/10.1016/j.jbtep.2016.07.013
https://doi.org/10.3389/fpsyg.2018.01154
https://doi.org/10.3389/fpsyg.2018.01154
https://doi.org/10.1155/2014/18392
https://doi.org/10.1155/2014/18392
https://doi.org/10.1037/xge0000356
https://doi.org/10.1037/xge0000211
https://doi.org/10.1016/j.biopsycho.2004.04.008
https://doi.org/10.1016/j.biopsycho.2004.04.008
https://doi.org/10.1037/a0017400
https://doi.org/10.3758/s13414-021-02283-4
https://doi.org/10.3758/s13414-021-02283-4
https://doi.org/10.3389/fpsyg.2020.02052
https://doi.org/10.1080/09658211.2022.2058017
https://doi.org/10.5334/joc.247
https://doi.org/10.5334/joc.247
https://doi.org/10.1177/0146167299025002007
https://doi.org/10.1016/j.actpsy.2016.09.001
https://doi.org/10.1016/j.actpsy.2016.09.001
https://doi.org/10.1037/emo0000457
https://doi.org/10.1037/emo0000457
https://doi.org/10.1016/j.neuropsychologia.2006.06.032
https://doi.org/10.1016/j.neuropsychologia.2006.06.032
https://doi.org/10.20982/tqmp.01.1.p042
https://doi.org/10.20982/tqmp.01.1.p042
https://doi.org/10.3758/s13428-011-0064-1
https://doi.org/10.3758/PBR.16.1.121
https://doi.org/10.1037/0096-1523.20.4.731
https://doi.org/10.1177/1754073913477505
https://doi.org/10.1037/a0015220
https://doi.org/10.1037/a0015220
https://doi.org/10.1037/0096-3445.137.2.262
https://doi.org/10.1037/0096-3445.137.2.262
https://doi.org/10.1007/s00426-011-0327-6
https://doi.org/10.1007/s00426-011-0327-6
https://doi.org/10.1007/s00426-014-0590-4
https://doi.org/10.1080/02699931.2016.1208151
https://doi.org/10.1037/mot0000153
https://doi.org/10.1037/mot0000153
https://doi.org/10.1007/s11031-006-9028-7
https://doi.org/10.1007/s11031-006-9028-7


2669Attention, Perception, & Psychophysics (2023) 85:2655–2672 

1 3

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 
3: A flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behavior Research Meth-
ods, 39, 175–191. https:// doi. org/ 10. 3758/ BF031 93146

Fitousi, D. (2016). Simon and Garner effects with color and location: 
Evidence for two independent routes by which irrelevant location 
influences performance. Attention, Perception, & Psychophysics, 
78(8), 2433–2455. https:// doi. org/ 10. 3758/ s13414- 016- 1197-1

Flykt, A., & Bjärtå, A. (2008). The time course of resource allocation 
in spider-fearful participants during fear reactions. Cognition 
and Emotion, 22(7), 1381–1400. https:// doi. org/ 10. 1080/ 02699 
93070 17996 03

Fournier, L. R., Richardson, B. P., & Logan, G. D. (2022). Partial rep-
etition costs are reduced but not eliminated with practice. Journal 
of Cognition, 5(1), 37. https:// doi. org/ 10. 5334/ joc. 230. 1-17.

Fox, E., & de Fockert, J.-W. (2001). Inhibitory effects of repeating 
color and shape: Inhibition of return or repetition blindness? 
Journal of Experimental Psychology: Human Perception and 
Performance, 27(4), 798–812. https:// doi. org/ 10. 1037/ 0096- 
1523. 27.4. 798

Fox, E., Russo, R., & Dutton, K. (2002). Attentional bias for threat: 
Evidence for delayed disengagement from emotional faces. Cog-
nition and Emotion, 16(3), 355–379. https:// doi. org/ 10. 1080/ 
02699 93014 30005 27

Frings, C., & Moeller, B. (2012). The horserace between distrac-
tors and targets: Retrieval-based probe responding depends on 
distractor-target asynchrony. Journal of Cognitive Psychology, 
24(5), 582–590. https:// doi. org/ 10. 1080/ 20445 911. 2012. 666852

Frings, C., Rothermund, K., & Wentura, D. (2007). Distractor repeti-
tions retrieve previous responses to targets. The Quarterly Jour-
nal of Experimental Psychology, 60(10), 1367–1377. https:// doi. 
org/ 10. 1080/ 17470 21060 09556 45

Frings, C., Schneider, K. K., & Fox, E. (2015). The negative priming 
paradigm - An update and implications for selective attention. 
Psychonomic Bulletin & Review, 22, 1577–1597. https:// doi. org/ 
10. 3758/ s13423- 015- 0841-4

Frings, C., Hommel, B., Koch, I., Rothermund, K., Dignath, D., 
Giesen, C., Kiesel, A., Kunde, W., Mayr, S., Moeller, B., Möller, 
M., Pfister, R., & Philipp, A. (2020). Binding and Retrieval in 
Action Control (BRAC). Trends in Cognitive Sciences, 24(5), 
375–387. https:// doi. org/ 10. 1016/j. tics. 2020. 02. 004

Geer, J. H. (1966). Fear and autonomic arousal. Journal of Abnormal 
Psychology, 71(4), 253–255. https:// doi. org/ 10. 1037/ h0023 544

Geissler, C. F., Schöpper, L.-M., Engesser, A. F., Beste, C., Münchau, 
A., & Frings, C. (in press). Turning the light switch on binding: 
Prefrontal activity for binding and retrieval in action control.  
Journal of Cognitive Neuroscience.

Gerdes, A. B. M., Uhl, G., & Alpers, G. W. (2009). Spiders are special: fear 
and disgust evoked by pictures of arthropods. Evolution and Human 
Behavior, 30(1), 66–73. https:// doi. org/ 10. 1016/j. evolh umbeh av. 2008. 
08. 005

Giesen, C., & Eder, A. B. (2022). Emotional arousal does not modulate 
stimulus-response binding and retrieval effects. Cognition and 
Emotion, 36(8), 1509–1521. https:// doi. org/ 10. 1080/ 02699 931. 
2022. 21301 80

Giesen, C., & Rothermund, K. (2011). Affective matching moderates 
S-R binding. Cognition and Emotion, 25(2), 342–350. https:// 
doi. org/ 10. 1080/ 02699 931. 2010. 482765

Giesen, C., & Rothermund, K. (2014). Distractor repetitions retrieve 
previous responses and previous targets: Experimental disso-
ciations of distractor-response and distractor-target bindings. 
Journal of Experimental Psychology: Learning, Memory, and 
Cognition, 40(3), 645–659. https:// doi. org/ 10. 1037/ a0035 278

Hartikainen, K. M., Siiskonen, A. R., & Ogawa, K. H. (2012). Threat 
interferes with response inhibition. NeuroReport, 23(7), 447–
450. https:// doi. org/ 10. 1097/ WNR. 0b013 e3283 531e74

Henson, R. N., Eckstein, D., Waszak, F., Frings, C., & Horner, J. 
(2014). Stimulus-response bindings in priming. Trends in Cog-
nitive Sciences, 18(7), 376–384. https:// doi. org/ 10. 1016/j. tics. 
2014. 03. 004

Hilchey, M. D., Rajsic, J., Huffman, G., Klein, R. M., & Pratt, J. (2018). 
Dissociating orienting biases from integration effects with eye 
movements. Psychological Science, 29(3), 328–339. https:// doi. 
org/ 10. 1177/ 09567 97617 734021

Hilchey, M. D., Pratt, J., & Lamy, D. (2019). Is attention really biased 
toward the last target location in visual search? The role of focal 
attention and stimulus-response translation rules. Journal of 
Experimental Psychology: Human Perception and Performance, 
45(10), 1415–1428. https:// doi. org/ 10. 1037/ xhp00 00679

Hilchey, M. D., Rajsic, J., & Pratt, J. (2020). When do response-related 
episodic retrieval effects co-occur with inhibition of return? 
Attention, Perception, & Psychophysics, 82(6), 3013–3032. 
https:// doi. org/ 10. 3758/ s13414- 020- 02020-3

Hommel, B. (1998). Event files: Evidence for automatic integration 
of stimulus-response episodes. Visual Cognition, 5, 183–216. 
https:// doi. org/ 10. 1080/ 71375 6773

Hommel, B. (2004). Event files: Feature binding in and across percep-
tion and action. Trends in Cognitive Sciences, 8(11), 494–500. 
https:// doi. org/ 10. 1016/j. tics. 2004. 08. 007

Hommel, B. (2007). Feature integration across perception and action: 
Event files affect response choice. Psychological Research, 
71(1), 42–63. https:// doi. org/ 10. 1007/ s00426- 005- 0035-1

Hommel, B., Müsseler, J., Aschersleben, G., & Prinz, W. (2001). The 
theory of event coding (TEC): A framework for perception and 
action planning. Behavioral and Brain Sciences, 24(5), 849–937. 
https:// doi. org/ 10. 1017/ S0140 525X0 10001 03

Hommel, B., Memelink, J., Zmigrod, S., & Colzato, L. S. (2014). 
Attentional control of the creation and retrieval of stimulus-
response bindings. Psychological Research, 78(4), 530–538. 
https:// doi. org/ 10. 1007/ s00426- 013- 0503-y

Hu, F. K., Samuel, A. G., & Chan, A. S. (2011). Eliminating inhibition 
of return by changing salient nonspatial attributes in a complex 
environment. Journal of Experimental Psychology: General, 
140(1), 35–50. https:// doi. org/ 10. 1037/ a0021 091

Hu, F. K., Fan, Z., Samuel, A. G., & He, S. (2013). Effects of display 
complexity on location and feature inhibition. Attention, Percep-
tion, & Psychophysics, 75, 1619–1632. https:// doi. org/ 10. 3758/ 
s13414- 013- 0509-y

Huffman, G., Hilchey, M. D., & Pratt, J. (2018). Feature integra-
tion in basic detection and localization tasks: Insights from 
the attentional orienting literature. Attention, Perception, & 
Psychophysics, 80(6), 1333–1341. https:// doi. org/ 10. 3758/ 
s13414- 018- 1535-6

Huffman, G., Hilchey, M. D., Weidler, B. J., Mills, M., & Pratt, J. 
(2020). Does feature-based attention play a role in the episodic 
retrieval of event files? Journal of Experimental Psychology: 
Human Perception & Performance, 46(3), 241–251. https:// doi. 
org/ 10. 1037/ xhp00 00709

JASP Team (2023). JASP (Version 0.17.1) [Computer software]. 
https:// jasp- stats. org/

Kensinger, E. A. (2007). Negative emotion enhances memory accuracy: 
Behavioral and neuroimaging evidence. Current Directions in 
Psychological Science, 16(4), 213–218. https:// doi. org/ 10. 1111/j. 
1467- 8721. 2007. 00506.x

Kensinger, E. A. (2009). Remembering the details: Effects of emo-
tion. Emotion Review, 1(2), 99–113. https:// doi. org/ 10. 1177/ 
17540 73908 100432

Kensinger, E. A., & Schacter, D. L. (2006). Processing emotional pic-
tures and words: Effects of valence and arousal. Cognitive, Affec-
tive, & Behavioral Neuroscience, 6, 110–126. https:// doi. org/ 10. 
3758/ CABN.6. 2. 110

https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/s13414-016-1197-1
https://doi.org/10.1080/02699930701799603
https://doi.org/10.1080/02699930701799603
https://doi.org/10.5334/joc.230
https://doi.org/10.1037/0096-1523.27.4.798
https://doi.org/10.1037/0096-1523.27.4.798
https://doi.org/10.1080/02699930143000527
https://doi.org/10.1080/02699930143000527
https://doi.org/10.1080/20445911.2012.666852
https://doi.org/10.1080/17470210600955645
https://doi.org/10.1080/17470210600955645
https://doi.org/10.3758/s13423-015-0841-4
https://doi.org/10.3758/s13423-015-0841-4
https://doi.org/10.1016/j.tics.2020.02.004
https://doi.org/10.1037/h0023544
https://doi.org/10.1016/j.evolhumbehav.2008.08.005
https://doi.org/10.1016/j.evolhumbehav.2008.08.005
https://doi.org/10.1080/02699931.2022.2130180
https://doi.org/10.1080/02699931.2022.2130180
https://doi.org/10.1080/02699931.2010.482765
https://doi.org/10.1080/02699931.2010.482765
https://doi.org/10.1037/a0035278
https://doi.org/10.1097/WNR.0b013e3283531e74
https://doi.org/10.1016/j.tics.2014.03.004
https://doi.org/10.1016/j.tics.2014.03.004
https://doi.org/10.1177/0956797617734021
https://doi.org/10.1177/0956797617734021
https://doi.org/10.1037/xhp0000679
https://doi.org/10.3758/s13414-020-02020-3
https://doi.org/10.1080/713756773
https://doi.org/10.1016/j.tics.2004.08.007
https://doi.org/10.1007/s00426-005-0035-1
https://doi.org/10.1017/S0140525X01000103
https://doi.org/10.1007/s00426-013-0503-y
https://doi.org/10.1037/a0021091
https://doi.org/10.3758/s13414-013-0509-y
https://doi.org/10.3758/s13414-013-0509-y
https://doi.org/10.3758/s13414-018-1535-6
https://doi.org/10.3758/s13414-018-1535-6
https://doi.org/10.1037/xhp0000709
https://doi.org/10.1037/xhp0000709
https://jasp-stats.org/
https://doi.org/10.1111/j.1467-8721.2007.00506.x
https://doi.org/10.1111/j.1467-8721.2007.00506.x
https://doi.org/10.1177/1754073908100432
https://doi.org/10.1177/1754073908100432
https://doi.org/10.3758/CABN.6.2.110
https://doi.org/10.3758/CABN.6.2.110


2670 Attention, Perception, & Psychophysics (2023) 85:2655–2672

1 3

Klein, R. M. (2000). Inhibition of return. Trends in Cognitive Sciences, 
4(4), 138–147. https:// doi. org/ 10. 1016/ S1364- 6613(00) 01452-2

Koch, I., Frings, C., & Schuch, S. (2018). Explaining response-rep-
etition effects in task switching: Evidence from switching cue 
modality suggests episodic binding and response inhibition. 
Psychological Research, 82(3), 570–579. https:// doi. org/ 10. 1007/ 
s00426- 017- 0847-9

Kolassa, I.-T., Musial, F., Mohr, A., Trippe, R. H., & Miltner, W. H. R. 
(2005). Electrophysiological correlates of threat processing in 
spider phobics. Psychophysiology, 42(5), 520–530. https:// doi. 
org/ 10. 1111/j. 1469- 8986. 2005. 00315.x

Kornblum, S., Hasbroucq, T., & Osman, A. (1990). Dimensional 
overlap: Cognitive basis for stimulus-response compatibility – 
A model and taxonomy. Psychological Review, 97(2), 253–270. 
https:// doi. org/ 10. 1037/ 0033- 295x. 97.2. 253

Kuppens, P., Tuerlinckx, F., Russell, J. A., & Feldman Barrett, L. 
(2013). The relation between valence and arousal in subjective 
experience. Psychological Bulletin, 139(4), 917–940. https:// doi. 
org/ 10. 1037/ a0030 811

Lang, P. J., Davis, M., & Öhmann, A. (2000). Fear and anxiety: Ani-
mal models and human cognitive psychophysiology. Journal of 
Affective Disorders, 61(3), 137–159. https:// doi. org/ 10. 1016/ 
S0165- 0327(00) 00343-8

Lange, W.-G., Heuer, K., Reinecke, A., Becker, E. S., & Rinck, M. 
(2008). Inhibition of return is unimpressed by emotional cues. 
Cognition and Emotion, 22(8), 1433–1456. https:// doi. org/ 10. 
1080/ 02699 93070 18094 51

Laub, R., Frings, C., & Moeller, B. (2018). Dissecting stimulus-
response binding effects: Grouping by color separately impacts 
integration and retrieval processes. Attention, Perception, & 
Psychophysics, 80(6), 1474–1488. https:// doi. org/ 10. 3758/ 
s13414- 018- 1526-7

Lavender, T., & Hommel, B. (2007). Affect and action: Towards an 
event-coding account. Cognition and Emotion, 21(6), 1270–
1296. https:// doi. org/ 10. 1080/ 02699 93070 14381 52

Law, M. B., Pratt, J., & Abrams, R. A. (1995). Color-based inhibition 
of return. Perception & Psychophysics, 57(3), 402–408. https:// 
doi. org/ 10. 3758/ BF032 13064

Leutgeb, V., Schäfer, A., & Schienle, A. (2009). An event-related 
potential study on exposure therapy for patients suffering from 
spider phobia. Biological Pscyhology, 82(3), 293–300. https:// 
doi. org/ 10. 1016/j. biops ycho. 2009. 09. 003

Lindström, B. R., & Bohlin, G. (2012). Threat-relevance impairs 
executive functions: Negative impact on working memory and 
response inhibition. Emotion, 12(2), 384–393. https:// doi. org/ 10. 
1037/ a0027 305

Lipp, O. V., & Derakshan, N. (2005). Attentional bias to pictures of 
fear-relevant animals in a dot probe task. Emotion, 5(3), 365–
369. https:// doi. org/ 10. 1037/ 1528- 3542.5. 3. 365

Matthews, A. J., Scanlan, J. D., & Kirkby, K. C. (2012). Online expo-
sure for spider fear: Treatment completion and habituation out-
comes. Behaviour Change, 27(4), 199–211. https:// doi. org/ 10. 
1375/ bech. 27.4. 199

Matthews, A. J., Mackintosh, C., Williams, S., Williams, M., & Kirkby, 
K. C. (2017). Habituation of self-reported anxiety and cortical 
hyper-vigilance during image-based exposure to spiders. Journal 
of Behavior Therapy and Experimental Psychiatry, 54, 150–157. 
https:// doi. org/ 10. 1016/j. jbtep. 2016. 07. 012

Meinhardt, J., & Pekrun, R. (2003). Attentional resource allocation to 
emotional events: An ERP study. Cognition and Emotion, 17(3), 
477–500. https:// doi. org/ 10. 1080/ 02699 93024 40000 39

Michalland, A.-H., Thébault, G., Briglia, J., Fraisse, P., & Brouillet, D. 
(2019). Grasping a chestnut burr: Manual laterality in action’s 
coding strategies. Experimental Psychology, 66(4), 310–317. 
https:// doi. org/ 10. 1027/ 1618- 3169/ a0004 49

Moeller, B., Rothermund, K., & Frings, C. (2012). Integrating the irrel-
evant sound: Grouping modulates the integration of irrelevant 
auditory stimuli into event files. Experimental Psychology, 59(5), 
258–264. https:// doi. org/ 10. 1027/ 1618- 3169/ a0001 51

Mogg, K., & Bradley, B. P. (2006). Time course of attentional bias 
for fear-relevant pictures in spider-fearful individuals. Behav-
iour Research and Therapy, 44(9), 1241–1250. https:// doi. org/ 
10. 1016/j. brat. 2006. 05. 003

Morey, R. D. (2008). Confidence intervals from normalized data: A 
correction to Cousineau (2005). Tutorial in Quantitative Meth-
ods for Psychology, 4(2), 61–64. https:// doi. org/ 10. 20982/ tqmp. 
04.2. p061

Norberg, M. M., Newins, A. R., Jian, Y., Xu, J., Forcadell, E., Alberich, 
C., & Deacon, B. J. (2018). The scarier the better: Maximizing 
exposure therapy outcomes for spider fear. Behavioural and Cog-
nitive Psychotherapy, 46(6), 754–760. https:// doi. org/ 10. 1017/ 
S1352 46581 80004 37

Öhman, A., & Soares, J. J. (1993). On the automatic nature of phobic 
fear: Conditioned electrodermal responses to masked fear-rele-
vant stimuli. Journal of Abnormal Psychology, 102(1), 121–132. 
https:// doi. org/ 10. 1037/ 0021- 843X. 102.1. 121

Öhman, A., Lundqvist, D., & Esteves, F. (2001). The face in the crowd 
revisited: A threat advantage with schematic stimuli. Journal of 
Personality and Social Psychology, 80(3), 381–396. https:// doi. 
org/ 10. 1037/ 0022- 3514. 80.3. 381

Pan, F., Wu, X., Zhang, L., & Ou, Y. (2017). Inhibition of Return 
Is Modulated by Negative Stimuli: Evidence from Subliminal 
Perception. Frontiers in Psychology, 8, 1012. https:// doi. org/ 10. 
3389/ fpsyg. 2017. 01012

Pérez-Dueñas, C., Acosta, A., & Lupiáñez, J. (2014). Reduced habitu-
ation to angry faces: Increased attentional capture as to over-
ride inhibition of return. Psychological Research, 78, 196–208. 
https:// doi. org/ 10. 1007/ s00426- 013- 0493-9

Pflugshaupt, T., Mosimann, U. P., von Wartburg, R., Schmitt, W., 
Nyffeler, T., & Müri, R. M. (2005). Hypervigilance–avoidance 
pattern in spider phobia. Journal of Anxiety Disorders, 19(1), 
105–116. https:// doi. org/ 10. 1016/j. janxd is. 2003. 12. 002

Phaf, R. H., Mohr, S. E., Rotteveel, M., & Wicherts, J. M. (2014). 
Approach, avoidance, and affect: A meta-analysis of approach-
avoidance tendencies in manual reaction time tasks. Frontiers 
in Psychology, 5, 378. https:// doi. org/ 10. 3389/ fpsyg. 2014. 00378

Posner, M. I., & Cohen, Y. (1984). Components of visual orienting. 
Attention and Performance X: Control of Language Processes, 
32, 531–556.

Posner, M. I., Rafal, R. D., Choate, L. S., & Vaughan, J. (1985). Inhibi-
tion of return: Neural basis and function. Cognitive Neuropsy-
chology, 2(3), 211–228. https:// doi. org/ 10. 1080/ 02643 29850 
82528 66

Proctor, R. W. (2013). Stimulus affect valence may influence map-
ping-rule selection but does not reverse the spatial compatibility 
effect: Reinterpretation of Conde et al. (2011). Psychology & 
Neuroscience, 6(1), 3–6. https:// doi. org/ 10. 3922/j. psns. 2013.1. 02

Rakison, D. H., & Derringer, J. (2008). Do infants possess an evolved 
spider-detection mechanism? Cognition, 107(1), 381–393. 
https:// doi. org/ 10. 1016/j. cogni tion. 2007. 07. 022

Ridderinkhof, K. R. (2002). Micro- and macro-adjustments of 
task set: Activation and suppression in conflict tasks. Psy-
chological Research, 66, 312–323. https:// doi. org/ 10. 1007/ 
s00426- 002- 0104-7

Rinck, M., & Becker, E. S. (2006). Approach and avoidance in fear of 
spiders. Journal of Behavior Therapy and Experimental Psychia-
try, 38(2), 105–120. https:// doi. org/ 10. 1016/j. jbtep. 2006. 10. 001

Rinck, M., Bundschuh, S., Engler, S., Müller, A., Wissmann, J., Ell-
wart, T., & Becker, E. S. (2002). Reliabilität und Validität dreier 
Instrumente zur Messung von Angst vor Spinnen. Diagnostica, 
48, 141–149. https:// doi. org/ 10. 1026// 0012- 1924. 48.3. 141

https://doi.org/10.1016/S1364-6613(00)01452-2
https://doi.org/10.1007/s00426-017-0847-9
https://doi.org/10.1007/s00426-017-0847-9
https://doi.org/10.1111/j.1469-8986.2005.00315.x
https://doi.org/10.1111/j.1469-8986.2005.00315.x
https://doi.org/10.1037/0033-295x.97.2.253
https://doi.org/10.1037/a0030811
https://doi.org/10.1037/a0030811
https://doi.org/10.1016/S0165-0327(00)00343-8
https://doi.org/10.1016/S0165-0327(00)00343-8
https://doi.org/10.1080/02699930701809451
https://doi.org/10.1080/02699930701809451
https://doi.org/10.3758/s13414-018-1526-7
https://doi.org/10.3758/s13414-018-1526-7
https://doi.org/10.1080/02699930701438152
https://doi.org/10.3758/BF03213064
https://doi.org/10.3758/BF03213064
https://doi.org/10.1016/j.biopsycho.2009.09.003
https://doi.org/10.1016/j.biopsycho.2009.09.003
https://doi.org/10.1037/a0027305
https://doi.org/10.1037/a0027305
https://doi.org/10.1037/1528-3542.5.3.365
https://doi.org/10.1375/bech.27.4.199
https://doi.org/10.1375/bech.27.4.199
https://doi.org/10.1016/j.jbtep.2016.07.012
https://doi.org/10.1080/02699930244000039
https://doi.org/10.1027/1618-3169/a000449
https://doi.org/10.1027/1618-3169/a000151
https://doi.org/10.1016/j.brat.2006.05.003
https://doi.org/10.1016/j.brat.2006.05.003
https://doi.org/10.20982/tqmp.04.2.p061
https://doi.org/10.20982/tqmp.04.2.p061
https://doi.org/10.1017/S1352465818000437
https://doi.org/10.1017/S1352465818000437
https://doi.org/10.1037/0021-843X.102.1.121
https://doi.org/10.1037/0022-3514.80.3.381
https://doi.org/10.1037/0022-3514.80.3.381
https://doi.org/10.3389/fpsyg.2017.01012
https://doi.org/10.3389/fpsyg.2017.01012
https://doi.org/10.1007/s00426-013-0493-9
https://doi.org/10.1016/j.janxdis.2003.12.002
https://doi.org/10.3389/fpsyg.2014.00378
https://doi.org/10.1080/02643298508252866
https://doi.org/10.1080/02643298508252866
https://doi.org/10.3922/j.psns.2013.1.02
https://doi.org/10.1016/j.cognition.2007.07.022
https://doi.org/10.1007/s00426-002-0104-7
https://doi.org/10.1007/s00426-002-0104-7
https://doi.org/10.1016/j.jbtep.2006.10.001
https://doi.org/10.1026//0012-1924.48.3.141


2671Attention, Perception, & Psychophysics (2023) 85:2655–2672 

1 3

Rinck, M., Koene, M., Telli, S., Moerman-van den Brink, W., Verho-
even, B., & Becker, E. S. (2016). The time course of location-
avoidance learning in fear of spiders. Cognition and Emotion, 
30(3), 430–443. https:// doi. org/ 10. 1080/ 02699 931. 2015. 10098 73

Rinck, M., Dapprich, A., Lender, A., Kahveci, S., & Blechert, J. 
(2021). Grab it or not? Measuring avoidance of spiders with 
touchscreen-based hand movements. Journal of Behavior Ther-
apy and Experimental Psychiatry, 73, 1–6. https:// doi. org/ 10. 
1016/j. jbtep. 2021. 101670

Rinck, M., & Becker, E. S. (2007). Approach and avoidance in fear of 
spiders. Journal of Behavior Therapy and Experimental Psychia-
try, 38(2), 105–120. https:// doi. org/ 10. 1016/j. jbtep. 2006. 10. 001

Rowe, M. K., & Craske, M. G. (1998). Effects of varied-stimulus 
exposure training on fear reduction and return of fear. Behav-
iour Research and Therapy, 36(7–8), 719–734. https:// doi. org/ 
10. 1016/ S0005- 7967(97) 10017-1

Rutherford, H. J. V., & Raymond, J. E. (2010). Effects of spatial cues 
on locating emotional targets. Visual Cognition, 18(3), 389–412. 
https:// doi. org/ 10. 1080/ 13506 28090 27870 43

Rutherford, H. J. V., O'Brien, J. L., & Raymond, J. E. (2010). Value 
associations of irrelevant stimuli modify rapid visual orienting. 
Psychonomic Bulletin & Review, 17, 536–542. https:// doi. org/ 
10. 3758/ PBR. 17.4. 536

Scerrati, E., Rubichi, S., Nicoletti, R., Iani, C. (2022). Emotions in 
motion: Affective valence can influence compatibility effects 
with graspable objects. Psychological Research. https:// doi. org/ 
10. 1007/ s00426- 022- 01688-6

Schmalbrock, P., Kiesel, A., & Frings, C. (2022). What belongs 
together retrieves together – The role of perceptual grouping in 
stimulus-response binding and retrieval. Journal of Cognition, 
5(28), 1–14. https:// doi. org/ 10. 5334/ joc. 217

Schöpper, L.-M., & Frings, C. (2022). Inhibition of return (IOR) meets 
stimulus-response (S-R) binding: Manually responding to central 
arrow targets is driven by S-R binding, not IOR. Visual Cogni-
tion, 30(10), 641–458. https:// doi. org/ 10. 1080/ 13506 285. 2023. 
21698 02

Schöpper, L.-M., & Frings, C. (2023). Same, but different: Binding 
effects in auditory, but not visual detection performance. Atten-
tion, Perception, & Psychophysics, 85, 438–451. https:// doi. org/ 
10. 3758/ s13414- 021- 02436-5

Schöpper, L.-M., Hilchey, M. D., Lappe, M., & Frings, C. (2020). 
Detection versus Discrimination: The limits of binding accounts 
in action control. Attention, Perception, & Psychophysics, 82(4), 
2085–2097. https:// doi. org/ 10. 3758/ s13414- 019- 01911-4

Schöpper, L.-M., Singh, T., & Frings, C. (2020). The official soundtrack 
to “Five shades of grey”: Generalization in multimodal distrac-
tor-based retrieval. Attention, Perception, & Psychophysics, 
82(7), 3479–3489. https:// doi. org/ 10. 3758/ s13414- 020- 02057-4

Schöpper, L.-M., Lappe, M., & Frings, C. (2022a). Found in transla-
tion: The role of response mappings for observing binding effects 
in localization tasks. Visual Cognition, 30, 527–545. https:// doi. 
org/ 10. 1080/ 13506 285. 2022. 21390 33

Schöpper, L.-M., Lappe, M., & Frings, C. (2022b). Saccadic landing 
positions reveal that eye movements are affected by distractor-
based retrieval. Attention, Perception, Psychophysics, 84, 2219–
2235. https:// doi. org/ 10. 3758/ s13414- 022- 02538-8

Schöpper, L.-M., Küpper, V., Frings, C. (2023). Attentional biases 
towards spiders do not modulate retrieval. Experimental Psy-
chology. https:// doi. org/ 10. 1027/ 1618- 3169/ a0005 84

Schöpper, L.-M., & Frings, C. (submitted). Responding, fast and slow: 
Visual detection and localization performance is unaffected by 
retrieval. Manuscript submitted for publication

Silvert, L., & Funes, M. J. (2016). When do fearful faces override inhibi-
tion of return? Acta Psychologica, 163, 124–134. https:// doi. org/ 10. 
1016/j. actpsy. 2015. 11. 002

Singh, T., Moeller, B., & Frings, C. (2016). Five shades of grey: Gener-
alization in distractor-based retrieval of S-R episodes. Attention, 
Perception, & Psychophysics, 78(8), 2307–2312. https:// doi. org/ 
10. 3758/ s13414- 016- 1210-8

Singh, T., Moeller, B., Koch, I., & Frings, C. (2018). May I have your 
attention please: Binding of attended but response-irrelevant features. 
Attention, Perception, & Psychophysics, 80, 1143–1156. https:// doi. 
org/ 10. 3758/ s13414- 018- 1498-7

Stoyanova, R. S., Pratt, J., & Anderson, A. K. (2007). Inhibition of 
return to social signals of fear. Emotion, 7(1), 49–56. https:// doi. 
org/ 10. 1037/ 1528- 3542.7. 1. 49

Sutton, T. M., & Lutz, C. (2019). Attentional capture for emotional 
words and images: The importance of valence and arousal. Cana-
dian Journal of Experimental Psychology/Revue canadienne de 
psychologie expérimentale, 73(1), 47–54. https:// doi. org/ 10. 1037/ 
cep00 00154

SzymanskiO‘Donohue, J. W. (1995). Fear of spiders questionnaire. 
Journal of Behavior Therapy and Experimental Psychiatry, 
26(1), 31–34. https:// doi. org/ 10. 1016/ 0005- 7916(94) 00072-T

Taylor, T. L., & Ivanoff, J. (2005). Inhibition of Return and Repetition 
Priming Effects in Localization and Discrimination Tasks. Cana-
dian Journal of Experimental Psychology/Revue canadienne de 
psychologie expérimentale, 59(2), 75–89. https:// doi. org/ 10. 
1037/ h0087 463

Taylor, T. L., & Klein, R. M. (2000). Visual and motor effects in inhi-
bition of return. Journal of Experimental Psychology: Human 
Perception and Performance, 26(5), 1639–1656. https:// doi. org/ 
10. 1037/ 0096- 1523. 26.5. 163

Titz, C., Behrendt, J., Hasselhorn, M., & Schmuck, P. (2003). Eig-
net sich der Negative Priming Effekt zur reliablen Abbildung 
interindividueller Differenzen kognitiver Hemmung? [Is negative 
priming a reliable measure of individual differences in cogni-
tive inhibition?]. Zeitschrift für Differentielle und Diagnostische 
Psychologie, 24(2), 135–147. https:// doi. org/ 10. 1024/ 0170- 1789. 
24.2. 135

Trübutschek, D., & Egner, T. (2012). Negative emotion does not modu-
late rapid feature integration effects. Frontiers in Psychology, 3, 
100. https:// doi. org/ 10. 3389/ fpsyg. 2012. 00100

Tukey, J. W. (1977). Exploratory Data Analysis. Addison-Wesley.
Vernon, L. L., & Berenbaum, H. (2002). Disgust and fear in response 

to spiders. Cognition and Emotion, 16(6), 809–830. https:// doi. 
org/ 10. 1080/ 02699 93014 30004 64

Wilson, K. M., Russell, P. N., & Helton, W. S. (2015). Spider stimuli 
improve response inhibition. Consciousness and Cognition, 33, 
406–413. https:// doi. org/ 10. 1016/j. concog. 2015. 02. 014

Wilson, K. M., de Joux, N. R., Finkbeiner, K. M., Russell, P. N., & 
Helton, W. S. (2016). The effect of task-relevant and irrelevant 
anxiety-provoking stimuli on response inhibition. Consciousness 
and Cognition, 42, 358–365. https:// doi. org/ 10. 1016/j. concog. 
2016. 04. 011

Yamaguchi, M., & Chen, J. (2019). Affective influences without 
approach-avoidance actions: On the congruence between valence 
and stimulus-response mappings. Psychonomic Bulletin & 
Review, 26, 545–551. https:// doi. org/ 10. 3758/ s13423- 018- 1547-1

Yamaguchi, M., Chen, J., Mishler, S., & Proctor, R. W. (2018). Flow-
ers and spiders in spatial stimulus-response compatibility: Does 
affective valence influence selection of task-sets or selection of 
responses? Cognition and Emotion, 32(5), 1003–1017. https:// 
doi. org/ 10. 1080/ 02699 931. 2017. 13810 73

Yiend, J., & Mathews, A. (2001). Anxiety and attention to threatening 
pictures. The Quarterly Journal of Experimental Psychology, 
54(3), 665–681. https:// doi. org/ 10. 1080/ 71375 5991

Zehetleitner, M., Rangelov, D., & Müller, H. J. (2012). Partial repeti-
tion costs persist in nonsearch compound tasks: Evidence for 
multiple-weighting-systems hypothesis. Attention, Perception, 

https://doi.org/10.1080/02699931.2015.1009873
https://doi.org/10.1016/j.jbtep.2021.101670
https://doi.org/10.1016/j.jbtep.2021.101670
https://doi.org/10.1016/j.jbtep.2006.10.001
https://doi.org/10.1016/S0005-7967(97)10017-1
https://doi.org/10.1016/S0005-7967(97)10017-1
https://doi.org/10.1080/13506280902787043
https://doi.org/10.3758/PBR.17.4.536
https://doi.org/10.3758/PBR.17.4.536
https://doi.org/10.1007/s00426-022-01688-6
https://doi.org/10.1007/s00426-022-01688-6
https://doi.org/10.5334/joc.217
https://doi.org/10.1080/13506285.2023.2169802
https://doi.org/10.1080/13506285.2023.2169802
https://doi.org/10.3758/s13414-021-02436-5
https://doi.org/10.3758/s13414-021-02436-5
https://doi.org/10.3758/s13414-019-01911-4
https://doi.org/10.3758/s13414-020-02057-4
https://doi.org/10.1080/13506285.2022.2139033
https://doi.org/10.1080/13506285.2022.2139033
https://doi.org/10.3758/s13414-022-02538-8
https://doi.org/10.1027/1618-3169/a000584
https://doi.org/10.1016/j.actpsy.2015.11.002
https://doi.org/10.1016/j.actpsy.2015.11.002
https://doi.org/10.3758/s13414-016-1210-8
https://doi.org/10.3758/s13414-016-1210-8
https://doi.org/10.3758/s13414-018-1498-7
https://doi.org/10.3758/s13414-018-1498-7
https://doi.org/10.1037/1528-3542.7.1.49
https://doi.org/10.1037/1528-3542.7.1.49
https://doi.org/10.1037/cep0000154
https://doi.org/10.1037/cep0000154
https://doi.org/10.1016/0005-7916(94)00072-T
https://doi.org/10.1037/h0087463
https://doi.org/10.1037/h0087463
https://doi.org/10.1037/0096-1523.26.5.163
https://doi.org/10.1037/0096-1523.26.5.163
https://doi.org/10.1024/0170-1789.24.2.135
https://doi.org/10.1024/0170-1789.24.2.135
https://doi.org/10.3389/fpsyg.2012.00100
https://doi.org/10.1080/02699930143000464
https://doi.org/10.1080/02699930143000464
https://doi.org/10.1016/j.concog.2015.02.014
https://doi.org/10.1016/j.concog.2016.04.011
https://doi.org/10.1016/j.concog.2016.04.011
https://doi.org/10.3758/s13423-018-1547-1
https://doi.org/10.1080/02699931.2017.1381073
https://doi.org/10.1080/02699931.2017.1381073
https://doi.org/10.1080/713755991


2672 Attention, Perception, & Psychophysics (2023) 85:2655–2672

1 3

& Psychophysics, 74(5), 879–890. https:// doi. org/ 10. 3758/ 
s13414- 012- 0287-y

Zvielli, A., Bernstein, A., & Koster, E. H. W. (2015). Temporal dynam-
ics of attentional bias. Clinical Psychological Science, 3(5), 772–
788. https:// doi. org/ 10. 1177/ 21677 02614 551572

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.3758/s13414-012-0287-y
https://doi.org/10.3758/s13414-012-0287-y
https://doi.org/10.1177/2167702614551572

	Bound to a spider without its web: Task-type modulates the retrieval of affective information in subsequent responses
	Abstract
	Introduction
	Action control and affect
	Attentional orienting and affect
	The current study
	Methods
	Experiment 1: Discrimination task
	Participants
	Apparatus and materials
	Design
	Procedure

	Results
	Reaction times
	Error rates
	Explorative analysis

	Experiment 2: Localization task
	Methods
	Participants

	Apparatus, materials, design and procedure

	Results
	Reaction times
	Error rates
	Explorative analysis
	Between-experiment comparison
	Reaction time distributional analysis (explorative analysis)
	Discrimination task
	Localization task

	Discussion
	General discussion
	Conclusion
	Appendix 1
	Acknowledgements 
	References


