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2 Bypassing the Gatekeeper

Incidental Negative Cues Stimulate Choices with
Negative Outcomes1

ABSTRACT

The Theory of Event Coding (TEC) predicts that exposure to affective cues can
automatically trigger affectively congruent behaviour due to shared representa-
tional codes. An intriguing hypothesis from this theory is that exposure to
aversive cues can automatically trigger actions that have previously been
learned to result in aversive outcomes. Previous work has indeed found such
a compatibility effect on reaction times in forced-choice tasks, but not for action
selection in free-choice tasks. Failure to observe this compatibility effect for
aversive cues in free choice tasks suggests that control processes aimed at
directing behaviour towards positive outcomes may overrule the automatic
activation of affectively congruent responses in case of aversive cues. The
present study tested whether minimizing such control could cause selection
of actions that have been learned to result in aversive outcomes. Results
showed incidental exposure to aversive cues biased selection of behaviours
with learned aversive outcomes over behaviours with positive outcomes.

The implications for legal practice and for financiers are twofold. First,
we provide additional support for the existence of decision biases operating
in an automatic fashion, even when the decisions under consideration have
been learned to be clearly dysfunctional in that they result in negative out-
comes. Second, the findings suggest that under normal circumstances certain
decision biases might be countered by parallel processes geared towards
driving behaviour towards positive outcomes, but that these functional pro-
cesses may be bypassed when self-control processes are minimized. Given
that much of the work done by legal professionals and financiers is under time
pressure, stress, and perhaps a lack of sleep, it could well be that such con-
ditions aggravate cognitive biases among these populations.

1 An adapted version of this chapter is published as: Strohmaier, N., & Veling, H. (2019).
Bypassing the gatekeeper: incidental negative cues stimulate choices with negative outcomes.
Cognition and Emotion, 33(5), 1059-1066.
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2.1 INTRODUCTION

Throughout our lives, we learn that actions have consequences. Once one has
learned that certain actions generate positive or negative outcomes, selecting
and executing actions with favourable outcomes and avoiding actions with
aversive outcomes can be expected (Pavlov & Anrep, 2003; Skinner, 1953).
Recent research, however, suggests this need not always be the case. Building
on ideomotor theory (for a comprehensive review of contemporary ideomotor
theorizing, see Shin, Proctor, & Capaldi, 2010), it has been demonstrated that
after a certain behaviour has become associated with negative outcomes, being
presented with a negative stimulus or anticipating negative action-effects can
result in the activation and execution of the negative outcome producing
behaviour (e.g., Beckers, De Houwer, & Eelen, 2002).

A theoretical framework that can account for this intriguing finding is the
Theory of Event Coding (TEC; Hommel, Müsseler, Aschersleben, & Prinz, 2001).
TEC integrates the common coding hypothesis of Prinz (1990) with the
ideomotor principle developed by Lotze (1852) and James (1890). In short,
ideomotor theorizing suggests that actions are stored in memory by their
sensory effects, and that action planning uses the anticipation of these effects
to automatically retrieve the associated action. The common coding hypothesis
suggests the cognitive representations of actions and their effects share a
common representational domain (i.e., a common code). Hence, TEC assumes
that due to the representational integration of actions and their effects, anti-
cipating the outcome of a certain action, or being presented with a stimulus
that shares features with learned action effects, will automatically activate the
corresponding action due to the bidirectional nature of the action-effect asso-
ciations.

How TEC can account for the processes fundamental to voluntary action
has been demonstrated in an elegant study by Elsner and Hommel (2001), in
which they put forward a two-stage model of action control. In their ex-
periments, people first acquire associations between actions and effects through
repeated co-occurrences. Next, in the second stage, people use these asso-
ciations to guide goal-directed behaviour. Specifically, in an acquisition phase
(stage 1), participants could freely choose between left and right key presses,
which were followed by response-contingent tones of low or high pitch. In
a subsequent test phase (stage 2), participants were presented with the same
tones and were instructed to press the left or right key. Results showed that
the keypresses of which the learned effects were congruent with the presented
action-effects (i.e., tones of low or high pitch) were selected faster (in a forced-
choice task) and more frequent (in a free-choice task) than incongruent key-
presses. Hence, their study demonstrated how the integration of actions and
effects into common representational codes allows for the automatic activation
of actions by presenting learned action-effects.



Bypassing the Gatekeeper 21

Although initial studies provided evidence for TEC using non-affective
action-effects (e.g., tones of high or low pitch), Eder, Rothermund, De Houwer,
and Hommel (2015) conducted a series of experiments that provide evidence
for the idea that the principles of TEC can be extended to affective events as
well. Just like non-affective event features (e.g., colour, pitch, spatial orienta-
tion), affective event features are also integrated as part of the outcome of one’s
actions and can thus be used as retrieval cues. The authors showed that when
actions and effects become associated through repeated co-occurrences in an
acquisition-phase, presenting participants in a subsequent test-phase with
response cues (i.e., cues to which participants needed to respond) of either
positive or negative valence resulted in faster responses when the previously
learned action effects matched the valence of the response cue (see also e.g.,
Eder, Dignath, Erle, & Wiemer, 2017; Hommel, Lippelt, Gurbuz, & Pfister,
2017). Negative cues prime affectively compatible behaviour even when the
consequence is an aversive electric shock (Beckers et al., 2002).

However, almost all experiments to date used forced-choice tasks. Only
one experiment of Eder and colleagues (2015) tested whether affective response
cues elicit affectively congruent behaviour when people are free to decide
which action to perform. Based on instrumental learning theory (Shanks, 1993),
they expected that the motivational evaluation of action consequences should
constrain ideomotor processes. Consistent with this theory, they found par-
ticipants executed actions with positive outcomes more frequently in response
to positive response cues, but they did not find such a compatibility effect
for negative cues. Hence, it appears that motivational processes suppressed
the initial activation of the action with negative consequences, preventing the
selection and execution of harmful behaviour.

We do not challenge the existence of motivational processes operating in
parallel with ideomotor processes. However, it could still be that there are
circumstances in which such motivational control of behaviour might be less
strong. Specifically, we suggest that previous work investigated the hypothesis
while participants were put under conditions where some control can be
expected (Eder et al., 2015), because the compatibility effects were studied in
the context of a go/no-go- task. Inhibition of motor responses during a go/no-
go task is known to instigate controlled processing that influences subsequent
tasks such as gambling (proactive control; e.g., Verbruggen, Adams, & Cham-
bers, 2012). Moreover, motor inhibition can suppress processing of simul-
taneously presented affective cues (so-called inhibitory spillover; Berkman,
Burklund, & Lieberman, 2009). It is currently unclear how this go/no-go
context exactly influenced these previous results, but it seems plausible that
control processes were substantially engaged and may have interacted with
the processing of the affective cues.

The present research aims to build upon the work by Eder and colleagues
(2015) and investigate whether affective congruency effects following negative
cues can be observed when controlled processing of the affective cues is
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minimised as much as possible. In our experiment the affective cues were
presented incidentally during a simple task in which participants could freely
decide to press either a left or right button. By presenting the cues during a
basic binary button press task, and by making the affective cues completely
task irrelevant, we aimed to minimise controlled processing of these cues. We
adopted a similar two-stage experimental design as Eder and colleagues (2015)
and Beckers and colleagues (2002), in which participants first learned affective
consequences of their actions in an acquisition phase and were then presented
with affective cues in the test phase. We expected that participants would be
more likely to execute the response associated with positive outcomes when
a positive stimulus was presented. More important, we also expected that when
a negative stimulus was presented, more responses associated with negative
outcomes would be executed, relative to responses associated with positive
outcomes.

2.2 METHOD

2.2.1 Participants

55 students from Utrecht University (32 females) with a mean age of 21.4
(SD = 2.5) were recruited and received either course credit or a small monetary
reward in exchange. At the time of conducting this study (late 2012), we based
our sample size on previous research with similar experimental designs as
ours (e.g. Lavender & Hommel, 2007; Eder et al. 2015) and aimed to include
50 participants in our study (we oversampled slightly in anticipation of having
to exclude several participants from analysis). We acknowledge that this way
of determining sample sizes may be suboptimal in light of recent discussions
in the literature (e.g., Anderson, Kelley, & Maxwell, 2017). Post-hoc sensitivity
analyses using G*Power 3.1 (Faul, Erdfelder, Buchner, & Lang, 2009) indicated
that we had a power of .80 to detect effect sizes of dz >= .34 and a power of
.95 to detect effect sizes of dz >= .45 in one-sided dependent t-tests (i.e., for
the simple effects).

2.2.2 Design

A mixed 2 (response outcome: positive vs. negative) x 2 (cue valence: positive
vs. negative) x 2 (response window: short vs. long) x 2 (negative cue type:
angry vs. sad emoticon) factorial design was used, with only negative cue type
as between subjects factor. Response window and negative cue type were
incorporated for exploratory purposes.
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2.2.3 Apparatus, Stimuli and Procedure

All the stimuli were presented on a white background using 60Hz monitors
and QWERTY keyboards. Throughout the acquisition phase (but not in the
test phase), participants wore (over-ear) headphones through which spoken
words were presented, which served as the affective response outcomes.

2.2.3.1 Stage 1: Acquisition Phase

The acquisition phase consisted of three blocks. Both forced-choice and free-
choice blocks were used in the acquisition phase for two reasons. First, the
literature is unclear with regard to which method is most successful for acquir-
ing action-effect associations (e.g., Herwig, Prinz, & Waszak, 2007; Pfister,
Kiesel, & Hoffmann, 2011). Second, post-hoc we thought it may allow us to
examine whether participants prefer actions with positive consequences over
negative consequences, which should be expected when motivational processes
play a role in these kinds of tasks.

In the first and the third block, (affectively neutral) cues were presented
that indicated whether a left or right key-press was required (forced-choice
blocks). In the second block participants could freely decide which key to press
(left or right), and it was followed by the same action-effects as in the forced
choice blocks. In the forced-choice blocks (block 1 and 3), each trial started
with a message (“Attention”) presented for 750ms, after which a black fixation
cross (“+”) was presented for 750ms. After the fixation cross, a triangle (equi-
lateral with black sides of 300 pixels) and circle (black border and diameter
of 300 pixels) would be presented in a quick, alternating fashion (for 1000ms
with each figure being shown five times for 100ms at a time). Directly after
the alternating figures, one of both figures would remain presented in the
centre of the screen. This procedure was implemented to give the impression
that the cues were presented randomly, and to ensure that participants closely
attended to the screen. The figure would serve as the response cue and indicate
which response was required. Participants were told to press the “z” key with
their left index finger when the triangle remained on the screen or the “/”
key with their right index finger when the circle remained on the screen
(counterbalanced across participants). The response cue was presented for
750ms or until the correct key was pressed.

Participants were instructed that in case of a response, an affectively laden
word would be heard through the headphones while simultaneously the border
of the response cue would thicken to signal the correct key was pressed. After
1350ms, a blank screen was presented for 1000ms after which the next trial
would start. The spoken words were adopted from a list with affective ratings
for Dutch words (Hermans & De Houwer, 1994) and consisted of 20 clearly
positive (e.g., love, friend, sunshine) and 20 clearly negative (e.g., fear, heart-
less, murder) words (10 nouns and 10 adjectives each). In case of an incorrect
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response or response omission, an error message was shown repeating the
required action for both cues. After 750ms, respondents could press either key
(i.e., “z” or “/”) to continue to the next trial. Erroneous trials were not re-
peated.

In the free-choice block (block 2) each trial would again start with the
‘Attention’ message and fixation cross, after which a green bar (width: 1000
pixels, height: 50 pixels) would progressively fill-up at the bottom of the screen
in 400ms. Participants were asked to use this time to decide which key they
wanted to press, and to only press that key once a response cue was presented.
The response cue was a rectangle (colour: cyan) of 256 pixels wide and 192
pixels high containing an exclamation mark with font Calibri (bold) and size
46 in the middle. Participants were asked to not respond according to a specific
pattern but to instead respond as randomly as possible, as if each time they
mentally flipped a coin to determine which key to press. After participants
pressed either key (“z” or “/”), a blank screen was shown for 1350ms while
an affectively laden word was presented through the headphones. In case of
an incorrect response (omission or key other than “z” or “/”), the instructions
were repeated. For a visual presentation of the trial sequences in the acquisition
phase, please see Figure 2.1. The forced-choice blocks consisted of 48 trials
and the free-choice block of 32 trials with 10 practice trials, resulting in a total
of 128 trials (excluding practice trials).

Self-reported measures of action valence
Before continuing to the test phase, participants were asked to indicate on a
7-point scale how pleasant they experienced it to be (1) to choose to press the
“z” key with their left index finger, (2) to choose to press the “/” key with their
right index finger, (3) to press the “z” key with their left index finger, and (4)
to press the “/” key with their right index finger. These questions served as
a subjective measure of response preference by checking whether keypresses
conditioned to be positive were also rated as more positive, and, indirectly,
to check whether the action-effect contingencies were successfully formed.
Two additional questions were asked for exploratory reasons concerning (1)
to what extent participants managed to follow the instructions to only decide
which key to press once the blue rectangle was presented (in the free-choice
block) and (2) how sure they were of their decisions to press either the “z”
or “/” key (in the free-choice block). The order of the post-acquisition phase
questions was counterbalanced across participants.

2.2.3.2 Stage 2: Test Phase

Participants were informed there were going to be trials in which they had
little time to decide which key to press and trials in which they had plenty
of time to decide. Each trial would again start with the “Attention” message
(1000ms) followed by the fixation cross (750ms). In the short trials, a positive
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or negative emoticon (i.e., the affective cue) was presented above a green bar
that was progressively filling up in 400ms. During this time, participants could
not respond and were instead instructed to use this brief moment to decide
which key they were going to press. Only after the 400ms a grey border would
surround the emoticon for 1000ms (50 pixels around each side) indicating
participants could press either the “z” or “/” key. Participants were again
instructed to not respond according to a fixed pattern, but rather to respond
as randomly as possible, as if each time they mentally flipped a coin to deter-
mine which key to press. The positive emoticon was a yellow smiling face
and the negative emoticon was either a sad or an angry looking face (counter-
balanced across participants). The emoticons were 250 pixels wide and 250
pixels high.

In the long trials, the fixation cross was followed by a positive or negative
emoticon above an already filled up blue bar. The emoticon and bar had the
same dimensions as in the short trial. The emoticon and blue bar were pres-
ented for 7000ms, or until the “z” or “/” key was pressed. If no key was
pressed after 7000ms, a countdown would start, indicating participants had
only 3 seconds left to press either key. Once either key was pressed, or if after
10.000ms (initial 7000ms plus the 3000ms countdown) no response was given,
the trial would proceed. No error message was shown in case of an incorrect
response (omission or key press other than “z” or “/”), nor were there any
response outcomes (i.e., affective spoken words) presented in either the short
or long trials of the test phase.

A secondary task was given to check whether participants were attending
to the screen during the task. At the end of each trial, an arrow of 200 pixels
wide and 200 pixels high pointing either left or right was shown. Participants
were asked to indicate the direction of the arrow (press the left key (“z”) when
the arrow pointed left or the right key (“/”) when the arrow pointed right).
The arrows were presented for 1500ms or until the left or right key was
pressed. In case of a correct response, a green border (50 pixels around each
side) surrounded the arrow as a means of positive feedback. No feedback was
given in case of an incorrect response. The next trial would start after a blank
screen was presented for 1000ms. For a visual presentation of the trial
sequences in the test phase, please see Figure 2.1. Participants worked through
10 practice trials and 96 test trials.

Exit questions
At the end, participants were questioned on several aspects of the experiment.
First, participants rated the emoticons that were used on several dimensions
(i.e., positive, negative, angry, sad, happy) on a 7-point scale (the order was
counterbalanced). Second, participants were informed that in the first part
of the experiment, both key presses were consistently followed by either
positive or negative words and, for exploratory purposes, were asked to
indicate on a 7-point Likert scale (1= not at all, 7 = very much) the extent to
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which they felt this influenced their decisions in the second part of the ex-
periment (M = 4.50, SD = 1.92) and to what extent the valence of the emoticons
influenced their decisions (M = 4.34, SD = 2.01). They were also asked to
express in a percentage how likely they believed it was that they pressed the
key corresponding to the negative outcomes in the first task when a negative
(emoticon was presented (M = 62.47, SD = 18.42) and how likely they believed
it was they pressed the key corresponding to the positive outcomes when a
positive emoticon was presented (M = 65.21, SD = 17.87). Finally, participants
were presented with the affective words from the acquisition phase (one at
a time) and were asked to indicate on a 7-point scale how positive or negative
they considered each word to be, with 1 being very negative and 7 being very
positive. The negative words were indeed rated as more negative (M = 2.08,
SD = 1.04) than the positive words (M = 5.92, SD = .95), t(42) = 13.17, p <.001,
d = 3.8.
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Figure 2.1. Acquisition and test phase trial sequence.
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2.3 RESULTS

2.3.1 Exclusions

Individual performance analyses resulted in the exclusion of one participant
due to an extreme amount of errors in the forced-choice blocks of the acquisi-
tion phase (26% incorrect responses), three participants due to an extreme
amount of response omissions in the test phase (at least 43.8%), and seven
participants due to an extreme amount of errors on the action probes that
served as attention checks in the test phase (at least 74% incorrect responses).
Outliers were identified as such by SPSS when the value was less than the
first quartile minus 3 times the interquartile range or greater than the third
quartile plus 3 times the interquartile range (Tukey, 1977). This resulted in
a final sample of 44 participants. Similar effects in terms of statistical signi-
ficance and direction were found when the complete sample was analyzed.
Trials with response omissions were excluded from analyses (1.42% of all trials
in the acquisition phase; 4.9% of all trials in the test phase).

2.3.2 Acquisition Phase

A paired-samples t-test showed that in the free-choice block of the acquisition
phase, keypresses with positive outcomes were performed more often (54.4%)
than keypresses with negative outcomes, t(43) = 2.23, p = .03, d = .67, 95% CI
[.07, 1.28], meaning that in the absence of affective cues, motivational processes
directed action selection towards actions with positive outcomes.

The pleasantness ratings of choosing to press and pressing the left and right
keys (i.e., subjective measures of the action-effect contingencies) were subjected
to a multivariate analyses of variance (MANOVA) with keypress-outcome
conditioning (left key conditioned as positive vs. right key conditioned as
positive) as between subjects variable, which returned a significant effect across
the dependent variables, F(6,37) = 6.42, p < .001, ηp

2 = .51. The results of the
Univariate Analyses of Variance (ANOVA) showed that when pressing the left
key was conditioned to be positive, participants reported to consider it more
pleasant to choose to press the left key (M = 5.42, SD = 1.06) relative to when
the left key was conditioned to be negative (M = 3.10, SD = 1.62), F(1,42) =
32.51, p < .001, ηp

2 = .44. Pressing the left key was also considered more pleasant
when pressing the left key was conditioned to be positive (M = 5.17, SD =
1.01) relative to when the left key was conditioned to be negative (M = 3.70,
SD = 1.92), F(1,42) = 10.54, p = .002, ηp

2 = .20. Similar results were found when
participants were asked about how pleasant they considered it to be to choose
to press and to press the right key when right key presses were conditioned
to be positive.
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Hence, both behavioural and self-report data indicate that, in the absence
of affective cues, participants preferred to perform the action associated with
positive outcomes.

2.3.3 Test Phase

Although the angry emoticon was rated as more negative (M = 5.41, SD =
1. 87) than the sad emotion (M = 4.41, SD = 1.62), this effect was only margin-
ally significant, F(1,42) = 3.59, p = .07, ηp

2 = .08, 90% CI [.00, 22], and this factor
did not interact with the results reported below.2 The data were therefore
collapsed over this factor. A within-subjects ANOVA was conducted with
response outcome, cue valence and response window as factors. The two-way
interaction between response outcome and cue valence was significant, F(1,43)
= 21.24, p < .001, ηp

2 = .33, 90% CI [.14, .48]. The three-way interaction did
not reach significance, F(1,43) = 3.55, p = .07, ηp

2 = .08, 90% CI [.00, .22]. How-
ever, since the three-away interaction did approach significance and the effect
size suggests this might be a meaningful effect, we conducted separate analyses
for the interaction between response outcome and cue valence for both the
short and long trials. Results indicated that the interaction was significant for
both the short trails, F(1,43) = 22.29, p < .001, ηp

2 = .34, 90% CI [.15, .49], and
the long trials, F(1,43) = 16.68, p < .001, ηp

2 = .28, 90% CI [.10, .43], only the
effect size was slightly larger in the former. The simple main effects also
demonstrated similar patterns for both trial types. Hence, the data were
collapsed over this factor for subsequent analyses.

Simple effect analyses of the two-way interaction showed that in response
to a positive cue, participants preferred to perform the action that was asso-
ciated with positive outcomes (61.2%) relative to the action with negative
outcomes, F(1,43) = 10.37, p = .002, η2 = .19, 90% CI [.05, .35]. More importantly,
when a negative cue was presented, more actions with a negative outcome
were executed (59.9%) than actions with a positive outcome, F(1,43) = 7.36,
p = .010, η2 = .15, 90% CI [.02, .30]. No evidence for an incentive function was
found in the test phase as there was no bias towards responses with a positive
outcome (F<1; see Figure 2.2).

2 The four-way interaction nor the three-way interaction were significant when the full design
was analyzed (Fs < 1).
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Figure 2.2. Probability of executing actions per condition. Thick black lines indicate
the means and the standard errors per condition. Thin green lines show mean responses
of participants (N = 20) who responded in line with the TEC hypothesis (C+R+ > C+R-
and C-R+ < C-R-). Thin orange lines (N = 9) show mean responses of participants who
preferred performing actions with positive outcomes (C+R+ > C+R- and C-R+ > C-R-).
Thin grey lines show mean responses of the remaining participants (N = 15). See online
version of this Figure for the color version. C+ = positive cue. C – = negative cue. R+
= response with learned positive outcome. R – = response with learned negative out-
come.

We conducted additional Bayesian analyses to supplement to frequentist
statistics, using JASP software, version 0.8.4 (JASP team, 2017), to examine to
what degree there is evidence in the data for the compatibility effects. For the
simple effects, Bayesian Paired Samples T-Tests were conducted with Cauchy
priors of .707, which showed that for the negative cue the data is more than
eight times more likely (BF10 = 8.16) under the alternative hypothesis (negative
responses > positive responses) than under the null hypothesis (positive
responses = negative responses). For the positive cue, the data is more than
twenty-six times more likely (BF10 = 26.82) under the alternative hypothesis
(positive responses > negative responses) than under the null hypothesis
(positive responses = negative responses). Hence, both the frequentist and
Bayesian analyses lead to the same conclusions. Robustness checks and prior
and posterior distributions for both Bayesian t-tests obtained from JASP can
be found below in Figure 2.3.
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Figure 2.3. Prior and posterior distribution (left) and Bayes Factor robustness check
(right) for the paired-samples Bayesian t-tests. The top two graphs represent the
hypothesis that more negative than positive responses follow the negative cue and
the bottom two graphs represent the hypothesis that more positive than negative
response follow the positive cue.
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2.4 DISCUSSION

The present study found that after the successful formation of action-effect
associations, subsequent affective cues biased action-selection towards
affectively compatible responses. Importantly, despite participants’ preference
for positive actions, incidentally presented negative cues still elicited a prefer-
ence for actions with learned aversive consequences. Hence, it seems that
motivational processes geared towards directing behaviour in the direction
of functional outcomes were bypassed once incidental affective cues were
presented. The present study is the first to demonstrate that aversive stimuli
can bias action selection towards behaviour with aversive outcomes when
people are free to decide which action to perform. We believe previous ex-
periments (Eder et al., 2015) failed to demonstrate such a full affective com-
patibility effect in free-choice tasks because in these experiments participants
were in a state of moderate cognitive control, as a Go-NoGo task was used
to assess action selection.

Even though our study suggests that negative stimuli can trigger be-
haviours with previously learned negative effects when cognitive control is
minimised, we cannot rule out that participants still executed some degree
of control during the task. Therefore, we speculate whether we can also explain
the current findings when we assume cognitive control was not lower com-
pared to the Eder et al. (2015) study. The occurrence of affective compatibility
effects depends on (1) the successful integration of actions and their effects
into shared representational codes and (2) the successful retrieval of the action
from memory when action effects are anticipated or primed. Hence, the fact
that the present experiment did find a full affective compatibility effect can
possibly be accounted for by (1) a stronger formation of the action-effect
associations and/or (2) a more potent retrieval of the action from memory
upon cue presentation. Arguments can be put forward for both.

Regarding the formation of action-effect associations, using salient auditory
stimuli as action effects might have resulted in the formation of stronger
response-outcome associations compared to less salient visual action effects
as in Eder and colleagues’ (2015) study. Based on research that demonstrated
that salient action-effects are more easily integrated with the action’s repres-
entation and are therefore more resilient to extinction (e.g., Hommel, 1996),
it could be that using auditory action effects results in stronger response-
outcome associations. Second, the absence of a full affective congruency effect
in Eder et al.’s work (2015) can possibly be accounted for by less processing
of the valence of response cues, because participants responded to non-affective
dimension of the cues (e.g., they classified whether the cues represented
animals or people), compared to when cues are incidentally presented as in
our study (see also Lavender & Hommel, 2007).

A separate issue concerns the possibility that the results were influenced
by demand characteristics, meaning participants were aware of both the action-
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effect contingencies and our hypothesis regarding affective compatibility, and
because of this acted in line with our expectations. However, we do not
consider this scenario to be very likely. Results showed incidental exposure
to aversive cues biased selection of behaviours with learned aversive outcomes
over behaviours with positive outcomes, despite a preference to execute the
positive- over the negative-outcome actions evidenced by a separate behaviour
measurement and self-reports. Nonetheless, future research would benefit from
measuring awareness of both the action-effect contingencies and the study
hypotheses. Eder et al. (2015) did measure contingency awareness and found
their results were not dependent on awareness of the action-effect associations.

The most common pattern in the data was predicted by TEC. Nonetheless,
more than half of the participants showed some other pattern. For instance,
nine participants preferred executing actions with positive outcomes irrespect-
ive of the valence of the cues. Future work is needed to examine whether these
individual differences are meaningful or are, for instance, the result of measure-
ment noise.

To summarise, the present study demonstrated that incidental perception
of negative stimuli can bias response selection towards previously learned
aversive behaviour in a free-choice setting. We hypothesise this finding is due
to participants in our study not being in a state of heightened cognitive control,
causing motivational processes aimed at directing behaviour towards more
functional outcomes to be bypassed. However, before we can definitively
attribute the findings to the level of cognitive control, additional research
should investigate (1) the role of different types of action effects in the forma-
tion of response-outcome associations, and (2) the importance of directing one’s
attention to the affective content of a response cue for the successful retrieval
of the associated action from memory.

2.4.1 Contributions to the dissertation

Given the sample used (college students), the decisions under consideration
(arbitrary) keypresses), as well as the controlled environment under which
the study was conducted, the research discussed in this chapter was far
removed from legal practice. Nonetheless, two contributions to this dissertation
can be identified. First, the research discussed in this chapter provides addi-
tional evidence for the notion that decisions can be affected by automatic and
unconscious processes triggered by external cues. This study shows that
decisions can be automatically elicited even if these decisions have been
learned to result in negative outcomes. Second, the research suggests that such
maladaptive processes are more likely to occur when control processes are
limited. Conditions that typically cause control processes to be limited are,
for example, heightened stress, sleep deprivation, and time constraints (e.g.,
Bargh, 2002; Baumeister, Muraven, & Tice, 2000; Pilcher, Morris, Donnelly,
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& Feigl, 2015). Given that both financiers and legal professionals frequently
operate under such conditions, it is possible that in some situations these
professionals are particularly susceptible to automatic processes (e.g., biases)
affecting their judgments and decisions. This possibility should draw further
attention among these populations towards the potential impact of biases in
their work.

In the next chapter, we investigate whether financiers can be affected by
cognitive biases when being confronted with an entrepreneur in financial
distress or whether certain idiosyncrasies of bankers dealing with distressed
credit make them less susceptible to the biases under investigation.




