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ABSTRACT

Affective effects on breadth of attention have been related to aspects of different
components of affective states such as the arousal and valence of affective
experience and the motivational intensity of action tendency. As none of these
explanations fully aligns with existing evidence, we hypothesised that affective
effects on breadth of attention may arise from the appraisal component of
affective states. Based on this reconceptualisation, we tested the effects of
conduciveness and power appraisals on two measures of breadth of attention. In
two web-based experiments, we manipulated these appraisals in a 2 x2 design
using a game-like arithmetic task where participants could (1) gain or lose rewards
(goal conducive vs. obstructive) based on (2) either their action or the actions of a
“robot” (high vs. low power). Breadth of attention was assessed using the flanker
task (Experiment 1; n=236) and the Navon task (Experiment 2; n=215). We found
that appraisals did not directly influence breadth of attention even though high
power appraisal significantly improved the overall performance in both
experiments indicating successful appraisal manipulation. We discuss ways in
which these findings inform future efforts to explain the origins of affective effects
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on attentional breadth.

Attentional processes are sensitive to affective states
that we view as multi-component states sharing
some but not all components of emotions (Gross
et al,, 2019). In addition to concentrating attention
on affective stimuli (Vuilleumier, 2015), affective
states can also modulate breadth of attention.
Breadth of attention refers to the size of the attended
area of the visual field (Eriksen & Eriksen, 1974) or the
priority of local elements vs. overall shape in stimulus
processing (Navon, 1977). Affective influences on
breadth of attention have been attributed to
different affective components. Accounts focusing
on arousal (Easterbrook, 1959) and valence (Fredrick-
son, 2004) attribute these effects to the experiential
component. Accounts focusing on motivational

intensity attribute them to the action tendency com-
ponent (Gable & Harmon-Jones, 2010b; Kaplan et al.,
2012). However, the empirical evidence for each of
these accounts is mixed and it remains unclear
which component of affect drives its impact on atten-
tional breadth (Clore & Huntsinger, 2007; Friedman &
Forster, 2011; Huntsinger, 2013). In this study, we
tested a novel idea that affective effects on breadth
of attention may be ultimately driven by appraisals
of the subjective meaning of the given situation.
Affective shifts in breadth of attention were first
attributed to the arousal and valence dimensions of
affective experience. Classic studies from Easterbrook
(1959) suggested that affect with high arousal
narrows breadth of attention (Mather & Sutherland,
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2011). However, this line of research focused mainly
on negative states and thus potentially confounded
arousal effects with valence-arousal interactions
(Steenbergen et al,, 2011). Alternative models focus-
ing on valence suggest that positive emotions, such
as amusement and contentment, broaden breadth
of attention while negative emotions narrow it (Fre-
drickson, 2004; Fredrickson & Branigan, 2005).
Although some studies demonstrate this relationship
(e.g. Fredrickson, 2004; Rowe et al., 2007), there are
also null findings (Bruyneel et al., 2013; van Steenber-
gen, 2015; Vanlessen et al, 2016) and opposite
findings such that negative emotions broaden
breadth of attention (Gable & Harmon-Jones, 2010a;
Huntsinger, 2013; von Hecker & Meiser, 2005). In
summary, although arousal and valence influence
breadth of attention, these dimensions of affective
experience fail to fully explain the heterogeneous
findings.

Affective effects on breadth of attention have also
been linked to motivational intensity, defined as the
strength of the motivation (Gable & Harmon-Jones,
2010b) generated as part of the action tendency com-
ponent of affective states (Gable & Harmon-Jones,
2013). By this account, the intensity of both approach-
and avoidance-oriented motivation narrows breadth
of attention. For example, joy — an emotion with low
approach motivational intensity — should broaden
breadth of attention whereas desire - an emotion
with high approach motivational intensity - should
narrow it. Likewise, sadness (low avoidance motiva-
tional intensity) should widen breadth of attention
whereas fear (high avoidance motivational intensity)
should narrow it (Gable & Harmon-Jones, 2010b;
Lacey et al, 2021). However, this account also
cannot explain all findings (Clore & Huntsinger,
2007; Friedman & Forster, 2011; Huntsinger, 2013).

The existing literature has thus sought to attribute
affective effects on breadth of attention to the experi-
ential and to the action tendency components of
affect, but neither can fully explain the empirical
findings. One way to explain this pattern of results is
to assume that some other process that contributes
to both affective components influences breadth of
attention. We propose that one such process is
appraisal, a cognitive component of emotion that
decodes the motivational meaning of a situation (i.e.
its relation to current individual goals and concerns)
and orchestrates changes in other emotion com-
ponents including experience and action tendency
(Moors et al., 2013; Scherer, 2009). For instance, a
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person attributing an unpleasant social encounter to
oneself is more likely to experience guilt whereas a
person attributing a similar encounter to their
partner is likely to experience anger (Siemer et al.,
2007). In addition to emotional experiences, apprai-
sals have been shown to shape facial and vocal
expressions, autonomic changes, and action ten-
dencies accompanying emotions (Moors et al,
2013). Appraisals also appear to underlie affective
impacts on different attentional processes (Kolnes
et al, 2019; Schimmack & Derryberry, 2005).
Changes to attentional breadth may thus be among
the set of functional effects appraisals have on the
body and the mind.

Although the role of appraisals in modulating
breadth of attention has not been systematically
investigated, there is preliminary evidence consistent
with this view. First, breadth of attention is sensitive to
goal status: it is narrower when a goal is still being
pursued compared to when it is accomplished or
abandoned (Gable & Harmon-Jones, 2010b; Kaplan
et al., 2012). Even though this effect was interpreted
in terms of motivational intensity, goal status can
also be considered an appraisal dimension. Second,
shifts in breadth of attention do not necessarily
require conscious affective experience (Friedman &
Forster, 2010) suggesting they may arise from apprai-
sals which can also be unconscious (Moors et al.,
2013). In summary, even as researchers have not
always articulated it, several existing findings are con-
sistent with the idea that affective shifts in breadth of
attention are driven by emotion-antecedent appraisal
processes.

To more directly test the idea that appraisals
influence breadth of attention, we focused on two
appraisal dimensions - goal conduciveness and
power appraisals — as probable modulating sources
of breadth of attention. Goal conduciveness appraisal
concerns whether an event is conducive or obstruc-
tive for reaching current goals (Scherer, 2009).
Appraising events as goal-conducive may broaden
breadth of attention because attentional resources
can be used to explore new options in a benign situ-
ation (Carver, 2003). On the other hand, appraising
events as goal-obstructive may narrow breadth of
attention because attentional resources should be
focused on resolving problems in a problematic situ-
ation. Traditionally, goal conduciveness has been
associated with the valence dimension of the
affective experience (Frijda et al., 1989). A goal condu-
cive event, like winning in a game, elicits positive
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emotions, and a goal obstructive event, like losing in a
game, elicits negative emotions. Goal conduciveness
appraisal may thus underlie the observed effects of
valence on breadth of attention.

Power appraisal evaluates the resources at one’s
disposal to change contingencies and outcomes
according to current goals (Scherer, 2009). High
power appraisal should be associated with narrowed
breadth of attention to direct attentional resources
to the aspects of the situation that enable to change
it. By contrast, low power appraisal should be associ-
ated with a widened breadth of attention because it
implies that one should look out for new ways to
increase personal influence over the situation. Power
appraisals are associated with the intensity of action
tendencies. Situations that are relatively easy to
change and thus appraised as high in power tend to
produce affective states with high motivational inten-
sity, such as desire and disgust. Situations that are
more difficult to change and are thus appraised as
low in power tend to generate low motivational inten-
sity states, like contentment and sadness. Power
appraisal may thus underlie the observed effects of
motivational intensity and goal status.

1.2. Present research

The present study aimed to examine whether goal
conduciveness and power appraisals influence
breadth of attention. In two experiments, we used a
game-like task, adapted from Gentsch et al. (2013),
to manipulate goal conduciveness (conducive vs.
obstructive, i.e. possibility to gain vs. lose) and
power appraisals (high vs. low power, i.e. self vs.
robot) in a two-by-two design. We used large web-
based samples and a within-subjects design to
achieve high statistical power. Post-hoc power analy-
sis showed that with 0.8 power both experiments
were able to detect small effect sizes (Cohen’s d=
0.20).

Considering that different breadth of attention
measures might not reflect the same aspects of this
process (Dale & Arnell, 2013), we used two well-
known tasks. In Experiment 1, we used the flanker
task where participants have to respond to a central
arrow that is flanked by pairs of same or different
kinds of arrows on both sides (Eriksen & Eriksen,
1974). In Experiment 2, we used a modified Navon
task (Navon, 1977) where the stimuli were large
letters (e.g. “H", the global level of the stimulus)
made from small letters (e.g. “F”, the local level of

the stimulus). On each trial, participants needed to
decide whether one of two target letters (“H” or “T")
was present on the local or the global level of the
Navon stimulus.

To further isolate appraisal effects on cognitive
processing of the tasks, we used drift-diffusion model-
ling (DDM; Ratcliff, 1978) that is designed to disentan-
gle different response strategies in simple two-choice
reaction time tasks (Ratcliff & McKoon, 2008). DDM
assumes that decision making is a dynamic process
where information in favour of one of two alternatives
accumulates over time until it reaches a decision
boundary (Ratcliff & McKoon, 2008). We will focus
on the drift rate parameter of DDM that describes
the rate of information accumulation which should
change as a function of appraisal.

According to our hypotheses, breadth of attention
should be narrower in goal obstructive trials (i.e. when
it is possible to lose points) and in high power trials
(i.e. when it is possible to influence the outcome).
We expect that narrow breadth of attention should
enhance processing of the central target in the
Flanker task and the local level stimuli within Navon
letters. Thus, goal obstructive trials and high power
trials should exhibit (a) faster reaction times, (b)
fewer errors, and (c) higher drift rates for flanker
trials where the central arrows were flanked by
different rather than the same arrows and for local
Navon trials where the target letter was on the local
rather than the global level. On the other hand,
breadth of attention should be broader in goal condu-
cive trials (i.e. possibility to win) and low power trials
(i.e. not possible to influence the outcome). These
effects should manifest in (a) faster reaction times,
(b) fewer errors, and (c) higher drift rates for flanker
trials where the central arrows were flanked by
same rather than different arrows and for global
Navon trials where the target letter was on the
global level.

2. Experiment 1

In Experiment 1, we asked whether manipulations of
goal conduciveness and power appraisals influence
breadth of attention in the Flanker task (e.g. Liu et
al., 2016). In the task, the participant had to respond
to a central arrow that was flanked by a pair of same
or different arrows on both sides, resulting in
response-compatible and  response-incompatible
trials, respectively. The response-incompatible trials
typically increase response times and error rates



presumably because the participant must overcome
interference from the flanking arrows to arrive at a
correct decision. This should also be reflected in a
lower drift rate. Narrower breadth of attention should
decrease that interference while broader breadth of
attention should increase it. Smaller difference
between response-compatible and response-incompa-
tible flanker trials, therefore, indicates a narrower
breadth of attention, while a larger difference
between the two types of flanker trials suggests a
wider breadth of attention.

2.1. Method

2.1.1. Participants

Initially, 236 participants (age: M =27.62, SD=9.44;
166 females) completed the web-based experiment.
We excluded 27 participants from the final sample
based on unreliable flanker task performance: 5 had
a high error rate (over 30%) and 22 participants had
less than 50% trials left in at least one condition
after removing outlying response times. The final
sample comprised 209 participants (age: M =27.19,
SD = 8.82; 147 females), of whom 200 also completed
the post-experiment questionnaire.

The participants were recruited through commu-
nity and campus mailings lists, and advertisement
via Facebook. The recruitment text explained that in
the experiment participants can test their arithmetic
skills in a game-like task. For additional motivation,
participants were told that they will be included in a
raffle of a 100€-gift card if their final score was
among the top 20 at the end of the study. The
study was approved by the Institutional Review
Board of University of Tartu.

2.1.2. Procedure

The whole study was web-based. Participants were
instructed to choose a quiet time and place for com-
pleting the study. They started with the informed
consent form and a short demographic questionnaire
presented on Google Forms. They were then directed
to the experiment programmed with Psychopy 3
(Peirce et al, 2019) and hosted on Pavlovia.org.
Upon completion, they were routed to the post-
experiment questionnaire.

At the start of the experiment, participants were
asked to sit 60 cm from their monitor (average
reported distance M=56.77 cm, SD=11.00 cm) and
to resize a rectangle on the screen until it matched
a credit card or a similarly sized card. Next,
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participants had to choose a female or a male icon
to represent themselves throughout the experiment.
Participants were instructed to acquire as many
points as possible by responding correctly to the
arithmetic task. To facilitate fast responding, they
were also instructed to hold their hand over the
arrow keys.

In the experiment, the flanker task was embedded
within an arithmetic task designed to manipulate
appraisals (Figure 1). Goal conduciveness appraisal
was manipulated through available outcomes in the
arithmetic task. On goal conducive trials, the partici-
pant could either win or not win, but never lose
points. On goal obstructive trials, participants could
either lose or not lose, but never win points. Power
appraisal was manipulated through the possibility to
influence the outcome of the trial. On high-power
trials, the outcome depended on the participant. On
low-power trials, the outcome depended on the
choice that was made by the program, represented
by a robot icon.

The experiment consisted of 128 trials divided into
four randomly sequenced and otherwise identical
blocks of 32 trials. Overall, eight trial types were
used (all appraisal combinations for both response-
compatible and response-incompatible flanker trials,
e.g. goal conducive and high power appraisal in a
flanker response-compatible trial). Each experiment
block contained four trials of each type, and the
entire experiment contained 16 trials of each type.

At the beginning of each trial, information about
goal conduciveness and power appraisals was pre-
sented by different cues: positive vs. negative
number of points, human vs. robot icon, background
colour, and descriptive text. Goal conduciveness was
indicated by the number of points that could be
gained or lost on the current trial (e.g. +30 for goal
conducive and -30 for goal obstructive trial; the
points ranged randomly between plus or minus 25
to 35 points, respectively). Power was indicated by
the icon presented in the middle of the screen. The
robot icon represented low power trials where the
response in the arithmetic task was made by the
program. The human icon represented high power
trials where participants could respond in the arith-
metic task. Additionally, each trial type was colour
coded using four counterbalanced colour pairings.
Blue or pink signalled goal conduciveness, and
lighter or darker shade of the given colour of the
trial signalled power appraisal. Finally, each trial
type was characterised by a short textual reminder.
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Appraisal

| i Fixation Flanker The task Feedback
manipulation ; ; .
i : E |
E i E E You won 30 points.
: ! | +30 i OR
SELF'GA' N ‘ ! ! ! TRUE ! You didn’t win 30 points.
. VI NS> : 6xA=26 :
(h|gh power and + 30 | ' ) : | Your currentscore s ...
. Try to win. i E E FALSE E points.
goal conducive) | : : :
1 1 1 1
i 1 H 1
i i i i
E i i ‘ i Robot has won for you
i i L +30 i 30points.
ROBOT-GAIN : : e e
! o ' et ' S ' obot didn’t win for you
(low power and +30 : : : ! 30points.
. Hope that the Robot : : : FALSE i
goal CondUC|Ve) .p i i 1 \  Your current score is ...
wins. i i i i :
i i | | points.
E i E ﬂ E You lost 30 points.
n : i I -30 i OR
S E LF'LOS E ‘ f ) ! TRUE ! You escaped the loss of
" | + i << ><< i Grd= R ! 30 points.
(high power and -30 : : : ]
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goal obstructive) = Trytoescapealoss. | 5 ; L points.
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ROBOT-LOSE | : 0 e i oon
| ” ' 2% 0 o ] i | The Robot lost your 30
(low power and -30 ; ; ; 6x4=26 ! poins,
: i i ] FALSE !
goal ObstructhE) Hope that the Robot ! ! ' ! Your currentscore s ...
saves you from a loss. | : ! ! points.
1000 ms + 900 to 1000 ms + 2500 ms, 2000 ms
self-paced 1100 ms until response  non-responses counted

as wrong responses

Figure 1. The trial structure of Experiment 1. The experiment had a 2 x 2 design: (1) goal conduciveness (gain vs. loss); (2) power appraisal (self
vs. robot). Goal conduciveness determined whether participants played for a win or for avoiding a loss during the trial. Power appraisal deter-
mined whether participants were able to respond in the arithmetic task or the response was made by the robot. A correct response in the
arithmetic task resulted in gaining points or not losing points, in goal conducive and goal obstructive trials, respectively. A false response
resulted in not gaining or losing points, in goal conducive and goal obstructive trials, respectively. The colour coding of the background

was counterbalanced between participants.

For goal conducive high power trials, the text was “try
to win”, for goal obstructive high power trials “try to
avoid a loss”, for goal conducive low power trials
“hope that the Robot wins”, and for goal obstructive
low power trials “hope that the Robot saves you
from a loss”. The initial trial screen had a presentation
time of 1 s, after which participants were able to press
the “up” arrow key on their keyboard to continue to
the next phase of the trial.

After the initial trial screen, a fixation cross was pre-
sented at the middle of the screen for 0.9 to 1.1
s. Next, the flanker stimulus was presented in the
middle of the screen for up to 1 s until a response
was registered. If no response was given within 1 s,
the screen turned blank until the participant
responded. Within the flanker stimulus, a middle
arrow was the target stimulus that was flanked by
four response-compatible or response-incompatible



stimuli, two arrows on both sides pointing either to
the left or the right. Participants were instructed to
press either the left or right arrow key according to
the middle arrow as fast as possible while making as
few mistakes as possible. The flanker stimuli were
black, lowercase Arial bold font and were presented
on the current trial type’s background. The size of
the flanker stimuli depended on the calibration
results from the beginning of the experiment. Suc-
cessful calibration resulted in a 3-cm-wide flanker
stimulus array.

After the flanker task, the arithmetic task was pre-
sented along with visual reminders of the trial type
for 2.5 s. The multiplication problem consisted of
an equation with two single-digit multiplicands and
an answer that was either correct or off by two in
either direction. Participants had to indicate
whether the answer was correct or false by pressing
the “up” or “down” arrow key on their keyboard,
respectively. Participants were able to respond to
the task in the high power trials and were not able
to respond in the low power trials where the
response was made automatically by the program
after 1 s of presentation time. The chosen response
option was highlighted by the text colour change
from grey to black. In the goal conducive (“potential
to win”) trial, making a correct decision about the
equation yielded points and an incorrect decision
yielded nothing. In the goal obstructive (“potential
to lose”) trial a correct decision yielded nothing (i.e.
avoidance of loss) and an incorrect decision yielded
a loss. The gains and losses accumulated throughout
the task.

The multiplication problems were assigned into
four difficulty categories based on an online dataset
(Testing Times, 2013). Each category was represented
equally within experimental conditions and blocks.
The robot was accurate in 75% of the multiplication
trials and made mistakes only for multiplication
tasks in the most difficult category.

At the end of the trial, the trial outcome was pre-
sented for 2 s. In high power trials, participants saw
whether they won points, did not win points, lost
points or did not lose points. In the low power trials,
participants saw whether the robot won points for
them, did not win points for them, lost their points
or did not lose their points. For example, when 30
points were in play the respective descriptions were
as follows: “Robot has won 30 points for you”,
“Robot did not win 30 points for you”, “Robot lost

your 30 points”, “Robot saved you from losing 30
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points”. Additionally, their current score was pre-
sented on the screen.

Between each block, participants were given feed-
back about their current standing, overall accuracy in
the arithmetic task, and false response percentage in
the flanker task. Based on pilot studies, a cut-off value
of 240 points per block that was easily achievable for
most of the participants was used to generate feed-
back on current standing. Specifically, participants
who achieved at least 240 points per block (92.8%
of the participants) were told that their score was
among the top 20 and they would be included in
the raffle for the 100 €-qgift card. Participants scoring
below the cut-off, were told that their score was cur-
rently not in the top 20 and were encouraged to focus
more on the task.

After the experiment, participants completed a
short questionnaire designed to measure the effec-
tiveness of the appraisal manipulation. In the ques-
tionnaire, the four different pictures that were
shown at the beginning of each trial (see Figure 1)
were presented one by one (Figure 2). For each
picture, participants were asked to assess: (1) rel-
evance appraisal - “By seeing this icon, | felt that the
result of this trial is relevant for me”; (2) goal condu-
civeness appraisal — “By seeing this icon, | felt that
the result of this trial is beneficial for my score”; (3)
power appraisal — “By seeing this icon, | felt that |
can control the outcome of the trial”; (4) valence -
“This icon was positive for me”; and (5) motivation -
“This icon gave me motivation to act”. The responses
were given on a scale ranging from 0 (agree not at all)
to 7 (completely agree).

2.1.3. Analyses

Data were analysed with R (R Core Team, 2014) and
RStudio (RStudio Team, 2015) software. Linear mixed
models analyses were implemented in R packages
Ime4 (Bates et al., 2015) and ImerTest (Kuznetsova
et al, 2020). The Benjamini and Hochberg (1995)
method was used to adjust the p-values for multiple
comparisons.

For all flanker analyses, we removed 7.67% of
responses that were faster or slower than three
times the condition’s median absolute deviation
(Leys et al, 2013). For response time analysis, we
also removed 2.18% of trials with an incorrect
response. The response times were analysed using
linear mixed-model regressions with experiment con-
ditions as fixed factors and participants and the exper-
iment block as random intercept effect.
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SELF (high power)

GAIN
(goal conducive)

LOSS
(goal obstructive)

©
2

ROBOT (low power)

Figure 2. Example icons used in the post-experiment questionnaire. The icons were presented one at a time.

The drift-diffusion analysis used pre-processed
flanker data with error trials. We used the EZ
diffusion model that is effective with small number
of trials (N < 100; Lerche et al.,, 2017) and low error
rate (Wagenmakers et al., 2007). The EZ DDM model
estimates three parameters for each experimental
condition: drift rate (v), non-decision time (t), and
decision separation boundary (a). Drift rate describes
the speed of information accumulation for reaching
the decision boundaries. Non-decision time reflects
the duration of processes other than the decision
process, like stimulus encoding and motor execution.
Decision separation boundary indicates the infor-
mation required to reach one of the decisions and
start the response execution. The EZ DDM was fitted
to participant’s response time and response accuracy
data from the eight different task conditions (2 goal
conduciveness levels x 2 power levels x flanker con-
gruence levels). To assess how each condition
influenced the DDM parameters, we used linear
mixed effect models with participants as random
intercept effects.

To estimate the validity of our findings, we also
computed Bayes factors for the main effects of each
condition with Bayesian paired t-tests in JASP (JASP
Team, 2021). We considered two different prior distri-
butions (e.g. Gronau et al., 2017). First, we used
default prior which does not assume clear prior
knowledge about the effect (Cauchy distribution,
centred at zero, with scale 1/\/2). Second, we used
an informed prior, the Oosterwijk’s prior, which rep-
resents small-to-medium effects sizes common in
the field of psychology (t-distribution, centred at
0.35, with a scale of .102 and 3 df; Quintana & Williams,
2018).

2.2. Results

2.2.1. Manipulation check

We analysed participants’ responses from the post-
experiment questionnaire to check whether the oper-
ationalisation of goal conduciveness and power
appraisal was successful. See Table S1 for descriptive
statistics of all the post-experiment stimulus assess-
ment questions.

To assess the effectiveness of the operationalisa-
tion of goal conduciveness appraisal, we analysed
whether goal conduciveness ratings were predicted
by the goal conduciveness appraisal (conducive vs.
obstructive) and power appraisal (high vs. low). The
analysis showed that the main effect of goal condu-
civeness appraisal was significant, with higher
ratings for goal conducive conditions (8=1.42, SE=
0.15, t(597)=9.41, p<.001). The main effect of
power appraisal was also significant, with high
power stimuli rated more conducive than low power
stimuli (8=0.91, SE=0.15, t(597)=6.02, p<.001).
This may arise from the general pleasantness of
being in a position with power (Shuman et al,
2013). The interaction effect of conduciveness and
power appraisals was not significant. The results
suggest that the operationalisation of goal conducive-
ness appraisal was successful, as the goal conducive-
ness ratings for goal conducive conditions were
higher than for goal obstructive conditions.

To assess the effectiveness of the operationalisa-
tion of power appraisal, we analysed whether power
ratings were predicted by power appraisal (high vs.
low) and conduciveness appraisal (conducive vs.
obstructive). The analysis showed a significant main
effect of power appraisal, with higher ratings for



high-power stimuli (8 =3.60, SE=0.15, t(597) =24.77,
p <.001). The main effect of goal conduciveness
appraisal and the interaction effect between condu-
civeness and power appraisals were not significant.
The results suggest that the manipulation of power
appraisal was as intended and distinct from goal con-
duciveness, as the power ratings for high power con-
ditions were higher than for low power condition
(Figure 3).

2.2.2. Appraisal effects on error rates and
response times

Based on the results of the self-report data, we con-
clude the operationalisation of both appraisals
worked well. Next, we addressed the central question
whether the manipulation of goal conduciveness and
power appraisals influenced breadth of attention. The
descriptive statistics for each condition are presented
in Table 1. See Table S2 for complete results.

First, we tested whether flanker congruence, con-
duciveness appraisal, and power appraisal predict
the average error rate of the participants in the
flanker task (Figure 4A). The analysis showed a sig-
nificant main effect of power appraisal, with high
power trials decreasing the overall error rate (8=
—3.08, SE=0.77, t(1463) = —3.99, p <.001). Addition-
ally, the analysis showed a significant main effect of
flanker congruence, with response-compatible trials
decreasing the overall error rate (8=-3.50, SE=
0.77, t(1463) = —4.53, p < .001). The error rate analysis
did not show any significant effect of appraisals on
the breadth of attention as there were no interaction
effects between flanker congruence and appraisal
manipulations.

Next, the single trial reaction times in the flanker
task were submitted to a similar 2 (flanker congru-
ence: response-compatible vs. response-incompati-
ble) x 2 (goal conduciveness appraisal: conducive vs.
obstructive) x 2 (power appraisal: high vs. low)
mixed-model analysis (Figure 4B). The analysis
showed a significant main effect of power appraisal,
with high power trials decreasing the overall reaction
time (8=-0.013, SE=0.002, t(24830)=-7.32,
p <.001). The main effect of goal conduciveness
appraisal was also significant, with goal conducive
trial decreasing the overall reaction time (8= —0.004,
SE=0.002, t(24830)=-2.36, p=.018). Additionally,
the main effect of flanker congruence was significant,
with response-compatible trials decreasing the overall
reaction time (8=-0.100, SE=0.002, t(24830)=
—54.86, p <.001). Similar to the error rate analysis,
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the results did not show a significant interaction
effect of appraisal manipulations with the breadth of
attention.

To test the null hypothesis that there is no differ-
ence in the breadth of attention among the exper-
imental conditions, we used Bayesian paired t-tests.
For this aim, we calculated the flanker interference
score for each participant as a difference between
reaction times on response-incompatible trials and
response-compatible trials. First, we analysed the
main effects of goal conduciveness and power apprai-
sals by using the default prior. Both analyses suggest
that the data provide moderate and strong support
for the null hypothesis for goal conduciveness
(BF10=0.12) and power appraisal (BF;o=0.09),
respectively. Next, we analysed the same effects by
using the informed prior assuming small-to-medium
effect size. Results of both analyses show moderate
support for the null hypothesis (BF;o = 0.03; BFo = 0.03).

2.2.3. Drift diffusion analysis

The DDM parameters for each condition are pre-
sented in Table 1. See Table S3 for complete results.
First, we found that the drift rate was significantly
higher in response-compatible flanker trials compared
to response-incompatible flanker trials (8 =0.050, SE
=0.008, t(1456) =6.56, p <.001), and higher in high
power trials compared to low power trials (8 = 0.046,
SE=0.008, t(1456) = 6.06, p <.001).

Second, we found that non-decision time was
smaller in response-compatible flanker trials (8=
—0.095, SE=0.003, t(1456)=-34.24, p<.001) and
higher in high power trials compared to low power
trials (8 =0.006, SE =0.003, t(1456) = 2.19, p =.03).

Third, we found that the decision boundary was
lower in high power trials, 8=-0.006, SE=0.001,
t(1456) =-5.30, p < .001. In addition, it was influenced
by a two-way interaction effect of flanker task and
power appraisal, 8=-0.003, SE=0.002, t(1456)=
-2.07, p=.04. Post-hoc tests showed that there was
a difference between high power response compati-
ble and response-incompatible flanker trials (p <
.01), but there was no difference in the respective
low power flanker trials (p =.06).

In conclusion, DDM showed that faster response
times in high power appraisal trials were due to
higher drift rate, higher non-decision time, and
lower decision boundary in those trials. In addition,
faster responses for response-compatible flanker
trials where due to higher drift rate and lower non-
decision time.
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Figure 3. Experiment 1, post-experiment self-report ratings. Conduciveness question =1 felt that the result of this trial is beneficial for my
score; power question = | felt that | can control the outcome of the trial; self = high power trials; robot = low power trials; gain = goal conducive
trials, potential to gain victory points; lose = goal obstructive trials, potential to lose victory points.

2.3. Discussion

In Experiment 1, we examined whether goal condu-
civeness and power appraisals influence breadth of
attention operationalised in a flanker task. We did
not find evidence for appraisal effect on breadth of
attention. The Bayes factors indicated moderate to
strong support for the null hypothesis.

One reason for this null result may be the limited
sensitivity of the flanker task to capture changes in
breadth of attention. Besides attentional breadth
(Liu et al., 2016; Rowe et al., 2007), the flanker task
has also been linked to executive control because of
the inherent response conflict in the task (Posner &
Rothbart, 2007). It is possible that the response
conflict overshadowed attentional broadening
effects (Bruyneel et al., 2013; Vanlessen et al., 2016).
Thus, the absence of appraisal effects on breadth of
attention should be replicated with another para-
digm. This was the aim of Experiment 2.

Even as appraisals did not influence breadth of
attention in Experiment 1, we found that high
power appraisal improved overall task performance.
Participants made significantly fewer errors and
responded faster in the high compared to the low
power condition. The DDM suggested that this
improved performance can be attributed to a higher
drift rate (reflecting faster processing of choice-rel-
evant information), higher non-decision time (reflect-
ing sensory and motor processes) as well as lower
decision boundary (indicating a more liberal decision

strategy). The confidence in the DDM results is
qualified by the relatively low error rate and small
number of trials that were available in this study.
Nevertheless, taken together, these findings suggest
that the power appraisal may have improved task per-
formance through numerous cognitive pathways.

3. Experiment 2

The aim of Experiment 2 was to investigate whether
conduciveness and power appraisals influence
breadth of attention when it is assessed using a task
with lower cognitive control demands. To this end,
we used the Navon task (Navon, 1977) where partici-
pants have to respond to a letter (e.g. “T") made out of
smaller letters (e.g. “L"). The paradigm assumes that a
wide breadth of attention facilitates the processing of
the large letter (i.e. global features of the stimulus)
whereas a narrow breadth of attention facilitates the
processing of the smaller letters (i.e. local features of
the stimulus). To remove the response conflict that
was present in the flanker task, we used the undir-
ected version of the Navon task (e.g. Gable &
Harmon-Jones, 2008), where only one of the target
letters (“T" or “H” in this study) could appear either
on the global (large “T” made out of small “Ls") or
the local level (large “L” made out of small “Ts"). In
addition, to reduce the overall global dominance of
the Navon letters (whereby it is easier to respond to
target letters that appear on global level), we
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Table 1. Descriptive statistics of Experiment 1.

Flanker task Appraisal manipulation DDM parameters
Non-

Reaction decision Decision

Power  Goal-conduciveness Error rate time Drift rate time boundary

M (%) SD M (s) D M SD M D M SD
Response compatible Self Gain 3.86 782 049 007 047 007 041 005 0.07 0.01
Self Loss 335 758 049 008 047 008 041 005 007 001
Robot  Gain 5.68 986 050 009 042 009 040 0.06 0.08 0.01
Robot  Loss 5.65 955 050 010 041 009 040 005 008 0.02
Response incompatible  Self Gain 6.82  10.41 058 009 040 010 050 006 008 0.02
Self Loss 6.07 992 059 009 040 010 050 006 0.08 0.01
Robot  Gain 1050 1320 060 011 035 012 049 005 008 0.02
Robot  Loss 915 1218 060 011 036 0.11 050 006 0.08 0.02

M =mean, SD = standard deviation, DDM = drift diffusion modelling, Self = high power appraisal, Robot = low power appraisal, Gain = goal
conducive, Loss = goal obstructive.
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Figure 4. (A) Flanker error rate results. (B) Flanker reaction time results. Self = high power trials; robot = low power trials; gain = goal conducive
trials, trials with possibility to win victory points; lose = goal obstructive trials, trials with possibility to lose points.
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increased the sparsity in the Navon stimuli to balance
the mean response times to global and local levels
(Martin, 1979; see Method section below).

As the Bayes factors in Experiment 1 provided
strong support for the null hypothesis, we expected
to replicate this result of no appraisal effects on
breadth of attention. In addition, we expected to
replicate the overall power appraisal effect on task
performance.

3.1. Method

3.1.1. Participants

Initially, 215 participants (age: M =24.71, SD =7.25; 64
females) completed the experiment. We excluded 19
participants from the final sample based on unreliable
Navon task performance: 15 had a high error rate
(over 30%) and 4 participants had less than 50%
trials left in at least one condition after removing out-
lying response times. The final sample contained data
from 196 participants (age: M=24.51, SD=7.28; 58
females), of whom 191 also completed the post-
experiment questionnaire.

Participants were recruited among Leiden’s Univer-
sity students through the recruitment website SONA
(https://www.sona-systems.com) and globally through
Prolific  Academic (www.prolific.co). Participants
recruited through SONA received course credits and
participants recruited through Prolific Academic
received monetary compensation (3.50 €). Similar to
the first experiment, for additional motivation, one ran-
domly chosen participant received a 100 € gift card at
the end of the study. The study was approved by the
Institutional Review Board of Leiden University.

3.1.2. Procedure

The procedure was identical to Experiment 1 except
for the following aspects. FormR survey framework
(Arslan et al.,, 2020) was used for the post-experiment
questionnaire. Instead of the flanker task to measure
breadth of attention, we used the Navon task.
Additionally, we added a short blank screen (1 s) to
the trial structure after the Navon task (Figure 5).

We used the undirected version of the Navon task
(Gable & Harmon-Jones, 2008) where participants
have to identify one of the target letters in the
Navon stimulus. The target letters (“T” and “H") were
half of the time on the global level and half of the
time on the local level. When the target was pre-
sented on the global level, a large H or T was con-
structed from small L-s, F-s, E-s or U-s. When the

target was presented on the local level, the large
letters L, F, E or U were constructed of H-s or T-s. To
reduce the global precedence that is usually present
in the traditional Navon stimuli (Navon, 1977), we con-
structed the Navon letters with fewer local elements
(Martin, 1979). The letters were black and in upper-
case Arial font and were presented on the current
trial type’s background. The size of the Navon
stimuli depended on the calibration result from the
beginning of the experiment. After a successful cali-
bration, the global shape of the Navon stimuli was
approximately 50 x 35 mm, and each local element
5 x4 mm. At the start of the experiment, participants
were asked to sit 60 cm from their monitor (reported
distances: M =56.38 cm, SD =16.00 cm).

Participants were asked to use their arrow keys to
indicate as quickly as possible which target letter was
present on the screen. The pairing of letters with
response keys was counterbalanced between partici-
pants. Faster responses to targets on the global level
vs. the local level indicated a global focus of attention.
The opposite indicated a local focus of attention.

Like Experiment 1, Experiment 2 consisted of 4
blocks and 128 trials in total. Overall, in 16 trials, 8
trial types were presented (all appraisal combinations
for both global and local Navon trials, e.g. high power
and goal conducive appraisal in a global Navon trial),
each experimental block contained four trials of each

type.

3.1.3. Analyses

We removed responses faster or slower than three
times the condition’s median absolute deviation
(8.06%). For reaction time analysis, we also removed
the error trials (5.43% of the data). Taken together,
the reaction time analysis was carried out on the
remaining 87.09% of data and the DDM was carried
out on 92.52% (including error trials).

3.2. Results

3.2.1. Manipulation check

We analysed the data from the post-experiment ques-
tionnaire identically to Experiment 1. See Table S4 for
descriptive statistics of all the post-experiment stimu-
lus assessment questions. To assess the effectiveness
of the goal conduciveness manipulation, we analysed
whether stimulus conduciveness ratings were pre-
dicted by the goal conduciveness appraisal (condu-
cive vs. obstructive) and power appraisal (high vs.
low). The analysis showed a significant main effect
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Figure 5. Experiment 2 trial structure. Goal conducive trial.

of conduciveness appraisal, with higher ratings for
goal conducive conditions (8 =2.28, SE=0.16, t(570)
=14.35, p <.001). The main effect of power appraisal
was also significant, with higher ratings for high
power stimuli (8=0.37, SE=0.16, t(570)=2.31,
p =.02). The interaction effect of goal conduciveness
and power appraisal on self-report ratings was
insignificant.

To assess the effectiveness of the power appraisal
manipulation, we analysed whether self-report assess-
ments of stimulus power were predicted by the goal
conduciveness appraisal (conducive vs. obstructive)
and power appraisal (high vs. low). The analysis
showed a significant main effect of power appraisal,
with higher ratings for high power stimuli (8=3.58,
SE=0.15, t(570)=23.26, p<.001). The interaction

as wrong responses

effect between power appraisal and conduciveness
appraisal was almost significant (8=0.42, SE=0.22, t
(570) =1.95, p=.05). Taken together, these findings
replicate the findings from Experiment 1 confirming
the suitability of the paradigm for operationalising
the two appraisals (Figure 6).

3.2.2. Appraisal effects on error rates and
response times

Based on the results of the self-report data, we con-
clude the operationalisation of both appraisals
worked as intended. Next, we tested whether the
manipulation of goal conduciveness and power
appraisal influenced breadth of attention. The
descriptive statistics for each condition are presented
in Table 2. See Table S5 for complete results.

conduciveness question

power question |

»

H

N

Self-report ratings (Means +/- SE)
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Figure 6. Experiment 2 post-experiment self-report ratings. Conduciveness question = | felt that the result of this trial is beneficial for my score;
power question = | felt that | can control the outcome of the trial; self = high power trials; robot = low power trials; gain = goal conducive trials,
potential to gain victory points; lose = goal obstructive trials, potential to lose victory points.
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First, we analysed whether Navon level, conducive-
ness appraisal, and power appraisal predict the
average error rate of the participants in the Navon
task. The analysis showed no significant effects.

Next, single-trial reaction times were submitted to
a 2 (Navon level: local, global) x 2 (goal conduciveness
appraisal: conducive, obstructive) x 2 (power apprai-
sal: high, low) mixed-model analysis. Replicating the
findings of Experiment 1, the analysis showed a sig-
nificant main effect of power appraisal, with
decreased reaction time in high power trials (8
=-0.029, SE = 0.005, t(21640) =-5.60, p <.001).

To assess the support for the null hypothesis, we
used Bayesian paired t-tests. For this aim, we calcu-
lated the Navon global precedence (global trials -
local trials) score for each participant based on their
reaction times. First, we analysed the main effects of
conduciveness and power appraisal by using the
default prior. These analyses suggest that there was
strong and moderate evidence for the null hypothesis
for conduciveness (BF,,=0.09) and power appraisals
(BF10=0.18), respectively. Next, we analysed the
same effects by using the informed prior assuming
small-to-medium effect size. These analyses again
suggest that there was strong and moderate evidence
for the null hypothesis for conduciveness (BF;o = 0.06)
and power appraisals (BF;o=0.20), respectively
(Figure 7).

3.2.3. Drift diffusion analysis

As in Experiment 1, the DDM parameters were calcu-
lated for each participant with the EZ DDM algorithm
(see Method section). A linear mixed-effect model was
used to assess to what extent Navon level (global vs.
local), goal conduciveness appraisal (conducive vs.
obstructive), and power appraisal (high vs. low)
influenced drift rate, non-decision time, and decision
boundary. The DDM parameters for each condition
are presented in Table 2. See Table S6 for complete
results. Similar to Experiment 1, we found that the
drift rate was significantly higher in high power
trials compared to low power trials (8=0.013, SE=
0.005, t(1365)=2.34, p=.02). In addition, drift rate
was higher in local Navon trials compared to global
Navon local trials (3=0.012, SE=0.005, t(1365)=
2.16, p=.03). The decision boundary lower in high
power trials (8=-0.005 SE=0.002, t(1365)=-2.51,
p=.01). Meanwhile, non-decision time was not
influenced by any of the analysed factors.

3.3. Discussion

In Experiment 2, we replicated the null results of
Experiment 1. We did not find any appraisal effects
on breadth of attention measured by the Navon
task. In addition, the reaction time analysis replicated
the power appraisal effect on the overall performance:
participants responded faster in high power appraisal
trails. The results from the DDM analysis were also in
line with the previous experiment showing that the
power appraisal effect could be attributed to a
higher drift rate and lower decision boundary. The
fact that there was no power appraisal effect on
non-decision time suggests that the performance
improvement associated with high power is related
to increased efficiency of cognitive processing of the
Navon letters, rather than to enhancements in
simple sensory or motor processes.

4. General discussion

Aiming to examine whether goal conduciveness and
power appraisals drive affective changes in breadth
of attention, we carried out two web-based exper-
iments with the different breadth of attention
measures: the flanker task and the Navon task.
Overall, the results showed that the two appraisal
dimensions did not directly influence breadth of
attention. However, high power appraisal increased
overall task performance in both experiments.
Previous research has mainly attributed affective
effects on breadth of attention to the experiential or
the action tendency components of affect. However,
the empirical support for the roles of these components
is mixed. We proposed that the ambiguous findings
so far may mean that the origins of affective impacts
on breadth of attention lie further upstream within
the dynamic emotion process, at the appraisal com-
ponent. According to appraisal theory, the appraisal
component drives the responses in other emotion
components such as subjective feeling and action ten-
dency. Following this account, we investigated the
effects of goal conduciveness and power appraisals
on attentional breadth. Based on the association
between goal conduciveness appraisal and valence,
we expected that goal conducive trials (potential to
win points) would broaden breadth of attention while
goal obstructive trials (potential to lose points) would
narrow it. Based on associations between the power
appraisal and motivational intensity, we expected
that high power trials (possibility to influence the
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Table 2. Descriptive statistics of Experiment 2.

Navon level Appraisal manipulation DDM parameters
Non-decision Decision
Error rate Reaction time Drift rate time boundary

Power Goal-conduciveness M (%) sSD M (s) D M sSD M SD M SD

Global Self Gain 11.86 12.64 0.83 0.23 0.23 0.07 0.59 0.14 0.12 0.02
Self Loss 12.85 13.36 0.82 0.23 0.22 0.07 0.58 0.14 0.12 0.02
Robot Gain 13.36 13.42 0.84 0.24 0.21 0.06 0.58 0.14 0.13 0.02
Robot Loss 14.35 13.70 0.85 0.25 0.21 0.07 0.58 0.15 0.13 0.03

Local Self Gain 11.77 12.18 0.83 0.23 0.23 0.06 0.59 0.15 0.12 0.02
Self Loss 11.77 11.57 0.83 0.23 0.23 0.07 0.58 0.15 0.13 0.02
Robot Gain 13.68 12.77 0.85 0.24 0.22 0.06 0.58 0.15 0.13 0.02
Robot Loss 13.68 14.08 0.85 0.24 0.22 0.07 0.58 0.14 0.13 0.02

M =mean, SD = standard deviation, DDM = drift diffusion modelling, Self = high power appraisal, Robot = low power appraisal, Gain = goal
conducive, Loss = goal obstructive.

outcome) narrow breadth of attention, and low power To thoroughly test these hypotheses, we used two
trials (no possibility to influence the outcome) broaden  different tasks to measure breadth of attention and
breadth of attention. two different ways to analyse the data. The two
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Figure 7. (A) Navon error rate results. (B) Navon reaction time results. self = high power trials; robot = low power trials; gain = goal conducive
trials, trials with the possibility to win victory points; lose = goal obstructive trials, trials with the possibility to lose points.
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tasks were selected to tap into different defining fea-
tures of breadth of attention. The flanker task should
be more sensitive to changes in the size of the focus
of attention whereas the Navon task should be
more sensitive to changes in the priority of global
relative to local elements of a stimulus. In terms of
analysis strategies, we first used an atheoretical
approach by analysing the mean error rates and reac-
tion times. In addition, we applied the DDM (Ratcliff &
McKoon, 2008) that allowed us to examine the effects
of the appraisal manipulation on the chosen response
strategies and thus on the overall cognitive efficiency.

Across both tasks and both analyses, no evidence
emerged supporting our hypotheses that appraisals
directly influence breadth of attention. Thus, our
findings challenge our expectations that goal condu-
civeness and power appraisals shift breadth of atten-
tion. Furthermore, the Bayes factors indicated
moderate-to-strong support for the null hypothesis.

It is possible that alternative aspects of affect such
as valence and motivational intensity better explain
the present findings. However, as analysis presented
in the supplementary material indicated, neither the
self-report rating of stimulus valence (“This icon was
positive for me.”) nor of motivational intensity (“This
icon gave me motivation to act.”) revealed significant
effects. Therefore, we conclude that these alternative
accounts cannot sufficiently explain our results.

Both experiments, however, showed that high
power appraisal significantly improved overall per-
formance indicated by faster response times. DDM
revealed that in high power trials the drift rate was
higher and the decision boundary was lower. The
former means that information for a decision was
gathered more quickly, and the latter that less infor-
mation was needed to make the decision. The
findings are in line with motivational impacts on cog-
nitive control (Botvinick & Braver, 2015; Pessoa &
Engelmann, 2010). According to this perspective, allo-
cation of cognitive control is based on an automatic
weighing of the anticipated costs and benefits of
investing high vs. low amounts of cognitive control
into a task. When anticipated rewards overweigh the
anticipated costs, it is more beneficial to direct
resources to the task. In our experiments, in high
power trials, participants were able to influence the
outcome of the trial themselves and thus the favour-
able outcome was more achievable by their own
actions than in the low power trials. High power
appraisals may influence cognitive resource allocation
which manifest in improved task performance.

When interpreting the present findings it is worth
considering that the absence of direct appraisal
effect on breadth of attention was unlikely to arise
from a lack of statistical power, low validity of web-
based data, unsuccessful manipulation of the apprai-
sals, or low validity of the dependent variable
measures. First, it is unlikely that our study was under-
powered as we collected large samples for both
experiments, and used a within-subject design
which has higher statistical power than between-
subject designs (Charness et al., 2012). Second, we
took several steps to assure valid data were collected
via the internet. In both studies, we ensured via a stan-
dard calibration procedure that the size of the stimuli
presented in both tasks was similar for all participants.
Also in the post-experiment questionnaire, most par-
ticipants reported that they complied with the
instructions. Controlling for the reported distances,
statistical models did not alter any of the substantive
findings (see Supplementary materials). In addition,
web-based experiments, including experiments that
are hosted on Pavlovia, allow precise measurement
in the range of milliseconds (Bridges et al., 2020; van
Steenbergen & Bocanegra, 2016). To conclude, there
are solid reasons to believe that the web-based para-
digms worked as intended.

Third, the likelihood that the manipulation of goal
conduciveness and power appraisals failed also seems
to be unlikely. Both post-experiment questionnaires
confirmed our expectations that participants rated
goal conducive trials more highly on the conducive-
ness scale than goal obstructive trials. Similarly, par-
ticipants rated high power trials more highly on the
power appraisal scale than low power trials. Our confi-
dence that appraisals operationalisation worked as
intended is also supported by the robust main effect
of power appraisal on the performance measures in
both experiments.

Even if the goal conduciveness and power apprai-
sal operationalisations worked, it is possible that the
affective manipulation more broadly failed because
the relevance of the experimental conditions was
insufficient to induce affective reactions. In appraisal
theories, goal relevance appraisal is considered to
be a necessary gateway appraisal for other appraisals
to be assessed and consequently to drive affective
reactions (Scherer, 2009). By analysing the post-exper-
iment relevance question (“By seeing this icon, | felt
that the result of this trial is relevant for me”), we
found that all experimental conditions were on
average rated higher than the midpoint of the scale,



thus indicating that participants agreed with the
statement (see Supplementary materials). This
finding indicates that the different experimental con-
ditions were perceived as sufficiently relevant, and
thus were likely appraised by the subsequent apprai-
sal dimensions.

Turning to the dependent measures, while the
Navon task is a widely used measure of breadth of
attention, the interpretation of the flanker task
results is less straightforward. In addition to being
sensitive to the breadth of attention, performance in
the flanker task also depends on cognitive control
required for overcoming the interference generated
by opposite-direction flankers (Posner & Rothbart,
2007). Thus, any observed effects on flanker interfer-
ence may be attributed to some combination of
breadth of attention and cognitive control. For
instance, negative stimuli have been shown to
reduce the flanker interference effect (Birk et al.,
2011) which may reflect both an improvement in cog-
nitive control and narrowing of breadth of attention.
Furthermore, breadth of attention could be one
factor that modulates the link between affective
states and executive control (Cohen & Henik, 2012).
Future studies can employ techniques to disentangle
the cognitive control and breadth of attention effects
in the flanker task by including the manipulation of
the distance between target and flankers (e.g. Rowe
et al, 2007) or use another attentional breadth
measure, such as functional field of view task
(Pringle et al.,, 2001) or the attentional breadth task
(Grol & Raedt, 2014). In the present study, however,
the question of disentangling cognitive control and
breadth of attention effects is less relevant given
that we did not find any expected effects on flanker
task performance.

In the Navon task, we reduced the role of cognitive
control by not including trials where a response
conflict would be generated by the stimuli. In
addition, we increased the sparsity in the Navon
stimuli to successfully remove the global dominance
effect that is present in traditional Navon stimuli
(Navon, 1977). It is important to note that there is
still debate about the global and local processing
differences in the Navon task (Kimchi, 2015). For
example, the global dominance effect has been
ascribed to different stimulus processing stages.
Some authors have highlighted early perceptual-
organisational processes (e.g. Han & Humphreys,
2002). Others have emphasised the role of sensory
factors, such as faster processing of low than high
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spatial frequencies (e.g. Badcock et al., 1990). Yet,
other authors have argued that the global and local
elements are processed in parallel and the difference
in response times stems from post-perceptual pro-
cesses (e.g. Boer & Keuss, 1982). However, there are
reasons to believe that broad vs. narrow attention
can operate independently of the mechanisms that
facilitate global vs. local perception. For example,
Sasaki et al. (2001) showed that attending to global
vs. local elements in a hierarchical stimulus produced
distinct brain activity that is consistent with the zoom
lens model of attention (Eriksen & James, 1986).
Attending to the global elements of the hierarchical
stimulus, occipital cortex activity was lower in ampli-
tude and topographically more scattered than the
activity produced by attending to the local elements
of the stimulus. Similar neuroimaging results have
been shown with other measures of attentional
breadth (Mdller et al., 2003).

The present findings raise several important
hypotheses for future research. First, although the
(motivational) relevance appraisal indicated that the
different conditions were assessed to be relevant, it
could be argued that the experiments did not
induce affective states strong enough to elicit
changes in breadth of attention. Thus, future studies
should test whether a certain critical level of
affective intensity must be achieved to elicit
changes in breadth of attention. For example, the
design could be implemented in a laboratory setting
using more immediate rewards such as food or pun-
ishments such as electric shocks.

Finally, the affective states in our experiments were
quite short-lived. In both experiments, the minimal
time from the start of the appraisal manipulation to
the dependent variable measure was around 2 s. By
contrast, many previous studies used longer-lasting
affective manipulations, such as viewing emotional
pictures for several seconds, watching short video
clips, or recalling emotional memories (Mauss &
Robinson, 2009). For example, one study showed
that viewing emotional pictures for 5 s influenced
the early sensory processing of flanker stimuli
(Moriya & Nittono, 2011). Possibly, affective states
need to last a certain amount of time for their
effects on breadth of attention to unfold. Future
studies could investigate the effects of different dur-
ations of affective stimuli on attentional breadth. For
instance, the temporal distance between affect
manipulation and the measure of breadth of attention
could be systematically manipulated.
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Future studies could also be designed to overcome
the limited validity of manipulation check measures.
Instead of assessing the success of appraisal manipu-
lations with a post-experiment questionnaire, future
studies could deploy more objective and immediate
measures of the appraisal process such as the electro-
encephalogram (van Peer et al., 2014).

5. Conclusion

In conclusion, using two large web-based studies with
the different breadth of attention measures, we did
not find goal conduciveness or power appraisal
effects on breadth of attention. However, we reliably
showed that high power appraisal improved overall
task performance suggesting that the power appraisal
may direct cognitive resource allocation which results
in optimised response management. The present
study also indicates that the intensity and duration
of affective states may need to be considered more
systematically in the ongoing search for the true
origins of affective effects on breadth of attention.
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