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BRIEF ARTICLE

Trajectories of boredom in self-control demanding tasks
Maik Bieleke a, Leon Bartonb and Wanja Wolffc,d

aDepartment of Developmental and Educational Psychology, University of Vienna, Austria; bDepartment of Psychology,
University of Konstanz, Germany; cDepartment of Sport Science, University of Konstanz, Germany; dDepartment of Educational
Psychology, University of Bern, Switzerland

ABSTRACT
Self-control does not always work effectively. Whether this reflects the depletion of a
global self-control resource is subject to an ongoing debate. We turned to boredom
as a potential confounding variable to advance this debate. In a high-powered
experiment (N = 719), participants worked on a primary (transcription) task of
varying self-control demands (low, high) and length (2, 4, 8 min), followed by a
secondary (Stroop) task with low and high self-control demanding trials. In
addition to trait boredom, we measured effort, difficulty, tiredness, frustration, and
boredom after the primary task and repeatedly during the secondary task. Effort,
difficulty, tiredness, and frustration increased with the demand and duration of the
primary task; however, without affecting performance in the secondary task.
Importantly, participants rated both the primary and the secondary task as boring,
and higher boredom at the state and the trait level was associated with lower
effort and higher difficulty, tiredness, and frustration. During the secondary task,
boredom increased steadily but was generally lower in more self-control
demanding trials. Finally, boredom predicted performance in the secondary task.
These results show an intricate relationship between self-control and boredom that
research on these two constructs should carefully disentangle.
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Goal attainment often hinges on self-control. For
instance, self-control is required to resist the tempta-
tion to eat unhealthy snacks when the goal is to lose
weight, or to stop watching TV and go for a run when
the goal is to be physically active. However, people
sometimes fail to summon the self-control that is
necessary to attain a goal (Vohs & Heatherton, 2000)
and might find themselves snacking in front of the
TV. A prominent explanation for such apparent self-
control failures is provided by the strength model of
self-control (Baumeister et al., 1998), which asserts
that self-control rests on the availability of a global,
limited resource. Any act of self-control is assumed
to deplete this resource and because it is not immedi-
ately replenished, subsequent goal striving is
impaired when it draws on this resource as well (e.g.
to control attention and emotions). This state of tem-
porarily exhausted self-control is referred to as ego

depletion (e.g. Baumeister et al., 1998). Returning to
the initial example, after a cognitively demanding
day with repeated self-control exertions, people
might just not have the self-control resources that
are required to resist temptations like delicious
snacks or their favourite TV show.

Experiments testing the assumptions of the
strength model of self-control commonly rely on the
sequential task paradigm, which consists of a
primary and a secondary task. Performance in the
primary task (e.g. transcribing a text) requires either
little self-control (e.g. no special rules have to be
observed; low-demand condition) or much self-
control (e.g. frequently occurring letters like “e” have
to be omitted; high-demand condition). This differ-
ence in self-control demands is thought to result in
ego depletion in the high-demand but not in the
low-demand condition. In the following secondary
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task (e.g. a Stroop task) all participants then have to
apply self-control. The central prediction of the
strength model of self-control is that, due to ego
depletion, participants in the high-demand condition
perform worse in this secondary task than participants
in the low-demand condition. Numerous studies have
tested this prediction and found support for the ego
depletion effect (meta-analysis by Hagger et al.,
2010). However, re-analyses of the available evidence
suggest that the ego depletion effect might have
been overestimated, for instance, as a result of publi-
cation bias (Carter & McCullough, 2013; Wolff et al.,
2018). Moreover, there have been repeated failures
to replicate the ego depletion effect (e.g. Hagger
et al., 2016). These inconsistencies provide the
grounds for an ongoing debate about whether or
not the ego depletion effect actually exists.

Several ways of advancing this debate have been
suggested. Some researchers pointed to differences
in the setup of the sequential task paradigm that
might have inadvertently introduced confounds (Lee
et al., 2016). For instance, the idea of a depletable
resource suggests that the time participants spend
working on the primary task is critical for the occur-
rence of the ego depletion effect in the secondary
task (Hagger et al., 2010). Failures to observe the
effect might thus be due to primary tasks being too
short to induce ego depletion. Discouraging this
explanation, however, studies that have systemati-
cally varied the length of the primary task still failed
to observe ego depletion effects on performance
(Wolff et al., 2019). Moreover, there appears to be
no robust link between the length of the primary
task and the size of the ego depletion effect across
independent studies (Giboin & Wolff, 2019). Another
explanation for the inconsistencies in the literature
on ego depletion might be the effect of unmeasured
confounding variables in studies relying on the
sequential task paradigm. One such variable that
has attracted attention is the experience of
boredom during the self-control demanding tasks
(e.g. Milyavskaya et al., 2019; Wolff & Martarelli, 2020).

Boredom is an aversive experience that emerges
when people fail to successfully engage in satisfying
activities (Eastwood et al., 2012). More specifically,
theoretical accounts of the determinants of
boredom (e.g. the control-value theory (CVT),
Pekrun, 2006; the meaning and attentional com-
ponents (MAC) model; Westgate & Wilson, 2018; see
also Csikszentmihalyi, 2000) postulate that people
feel bored in situations that are characterised by (1)

low meaning (i.e. an uninteresting and non-rewarding
task) and/or by (2) a mismatch between task demands
and cognitive resources (i.e. being under- or over-
challenged). Each one of these two characteristics is
sufficient to induce boredom, making it a regular
experience for most people across various situations
(Chin et al., 2017). Of particular relevance for the
present paper, current conceptual work points
toward a strong link between boredom and self-
control, which suggests that boredom is likely to
play a role in ego depletion studies too (Wolff & Mar-
tarelli, 2020). This argument is based on the obser-
vation that tasks that are used in ego depletion
research to impose varying levels of self-control
demands are sometimes also used in boredom
research to induce boredom. Indeed, within the prop-
ositions of the MAC model, many of the frequently
used self-control tasks also have properties that are
likely to render them very boring. First, tasks like tran-
scribing a text or categorising stimuli that are pre-
sented on a computer screen are likely to be
perceived as rather meaningless because they are
not intrinsically interesting and participants only com-
plete them to receive a (mostly performance-indepen-
dent) reimbursement afterward (Wolff et al., 2019;
Wolff & Martarelli, 2020). Second, the attempt to
vary self-control demands could inadvertently lead
to under-challenge in low-demand conditions and
over-challenge in high-demand conditions. Impor-
tantly, due to learning, the self-control demands of
any given task are likely to change as a function of
task duration. Thus, a task that was initially boring
because it was over-challenging might be not
boring for a while, before becoming boring again
due to under-challenge. Taken together, this suggests
that participants might feel bored when working on
self-control demanding tasks.

Further, it is plausible that boredom does not
merely occur in self-control demanding tasks but
that it is also systematically associated with self-
control and performance in these tasks. For instance,
the shifting priorities model of self-control (Inzlicht &
Schmeichel, 2012) suggests that engaging in a
primary self-control demanding task initiates motiva-
tional and attentional processes that affect perform-
ance in a secondary task (e.g. reduced motivation to
exert control, increased attention to rewards). Motiva-
tional processes are a key constituent of the experi-
ence of boredom (e.g. Pekrun et al., 2010).
According to functional accounts of boredom (e.g.
Bench & Lench, 2019), boredom signals that an
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ongoing activity might not be worth being pursued
and that alternative, potentially more rewarding
activities should be pursued instead. Accordingly,
boredom motivates people to avoid or escape the
aversive experience of boredom. This implies a deva-
luation of the ongoing activity, which should amplify
the costs associated with its maintenance and thereby
reduce the effort people invest in it. In this sense,
boredom constitutes a relevant self-control demand
that people have to deal with on top of the
demands inflicted by performing the task itself (e.g.
Bieleke et al., 2021; Wolff et al., 2020). Moreover, by
making alternative, potentially more rewarding activi-
ties salient, boredom also creates an urge to change
one’s behaviour (Geana et al., 2016; Gomez-Ramirez
& Costa, 2017). Accordingly, boredom is not an affec-
tively neutral state of amotivation or disinterest;
rather, it creates a motivation to explore the environ-
ment beyond the task at hand (Bieleke & Wolff, in
press). This is supported by the finding that
boredom increases reward sensitivity (Milyavskaya
et al., 2019), which might prompt people to rush
through self-control tasks rather carelessly in order
to get ready for new activities.

Besides its motivational properties, boredom also
has downstream consequences for attention (East-
wood et al., 2012). Specifically, people struggle with
staying mentally engaged in a boring task because
their attention turns to alternative tasks (Westgate &
Wilson, 2018). This dilutes the attentional resources
that are deployed in the ongoing activity (Hunter &
Eastwood, 2018). As attentional resources are critically
important for effective self-control (Schmeichel & Bau-
meister, 2010), boredom is likely to adversely affect
self-control performance. Taken together, the experi-
ence of boredom is accompanied by motivational
and attentional processes that are relevant in self-
control demanding tasks (Inzlicht & Schmeichel,
2012). At the same time, boredom can be distin-
guished from other potentially relevant motivational
processes especially due to its aversiveness (e.g. lack
of motivation, disinterest in the task). As such,
boredom has been identified as a promising
concept for advancing the understanding of inconsis-
tencies in the ego depletion literature.

Present research

Mechanistic theories of boredom suggest that people
are likely to feel bored in self-control demanding
tasks. Moreover, this experience of boredom could

be systematically associated with subjective percep-
tions of self-control (effort, difficulty, frustration, and
tiredness) and performance. As such, studying the tra-
jectories of boredom in the sequential task paradigms
used to examine the ego depletion effect is a timely
and promising step to understanding inconsistent
findings in the ego depletion literature. We conducted
a high-powered experiment in which we measured
experiences of boredom at critical points of the
sequential task paradigm: once immediately after
the primary task and repeatedly during the secondary
task. Also, we measured stable individual differences
in the propensity to experience boredom (i.e. trait
boredom). We then examined associations of
boredom at the state and trait level with effort,
difficulty, frustration, and tiredness during the sec-
ondary task. Moreover, we investigated the predictive
role of (state and trait) boredom for secondary task
performance.

Based on the literature reviewed above, boredom
should emerge in both the primary and the secondary
tasks, and higher levels of boredom should be associ-
ated with reduced effort and with increased difficulty,
frustration, and tiredness. Specifically, boredom
should instigate a drive to engage in different activi-
ties, which requires self-control to be regulated and
makes it less worthwhile to invest further effort. An
analogous pattern of associations with effort,
difficulty, frustration, tiredness can be expected for
trait boredom. We also examined the idea that
boredom might vary as a function of characteristics
of the primary and the secondary task, in particular
the self-control demands imposed by these tasks
and their length. Finally, differences in boredom on
the group or individual level after the primary task
should be associated with performance in the second-
ary task.

Methods

We employed a sequential task paradigm consisting
of a primary transcription task and a secondary
Stroop task, varying the time participants had to
work on the transcription task (i.e. 2, 4, or 8 min; see
Wolff et al., 2019, for a similar procedure). The
Stroop task provides two quantitative and traceable
measures of performance (i.e. response times and
error rates). Moreover, we could vary the self-control
demands of the Stroop task by using modified task
instructions, allowing us to assess the effect of
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added self-control demands on self-controlled per-
formance and the sensation of boredom.

Design and participants

We established six conditions by varying the Demand
(low, high) and the Time (2, 4, 8 min) of the transcrip-
tion task between participants. In the Stroop task, we
implemented three within-participant factors: We
established trials in which the semantic meaning
and the font color of the word were congruent
versus incongruent (Congruency), varied whether par-
ticipants received the standard instruction to classify
the color of the font versus the modified instruction
to classify the meaning of the word (Instruction),
and distributed these different trials randomly across
five subsequent blocks (Block). Detecting small-to-
medium effects ( f = .175) with 95% power requires
at least 500 participants. We recruited 719 participants
via Amazon MTurk who completed the experiment
(323 females, 47.4%, age: M = 37.4 years, SD = 11.5).
Participants were randomly assigned to conditions
(min = 115, max = 121). There were no differences
between conditions with regard to demographic
characteristics (age, gender, education, employment,
ethnicity) or trait boredom, p≥ .07. For the analysis
of the Stroop task, data from 674 participants were
available after excluding outliers. Further details
about participant recruitment, demographic charac-
teristics, and data exclusions are provided in the sup-
plementary materials (e.g. Table S1). All participants
gave informed consent before the experiment.

Materials and procedure

All materials used in the present research can be
accessed from the OSF (https://osf.io/m4fgp/). Partici-
pants first worked on the transcription task for 2, 4, or
8 min and then on the Stroop task for 10 min. Once
after completing the transcription task and every 2
min during the Stroop task they reported effort,
difficulty, frustration, and tiredness as well as their
experienced boredom. The experiment concluded
with a final questionnaire measuring trait boredom
and demographics.

Primary task: transcription (time and demand)
Participants transcribed a neutral text for 2, 4, or 8
min. In the high-demand condition, they were
instructed to leave out the letter “e/E” and space char-
acters, which requires self-control to override

dominant writing habits (Wolff et al., 2019). In the
low-demand condition, participants did not have to
omit any letters.

Secondary task: Stroop (congruency,
instruction, and block)
The Stroop task comprised a randomised series of
color words that participants classified by pressing
buttons on the keyboard. The semantic meaning of
the words either matched their font color (congruent
stimuli; e.g. the word “red” displayed in red) or not
(incongruent stimuli; e.g. the word “red” displayed
in green) with equal probability. In 80% of the trials,
participants had to classify the font color (standard
instructions), which requires self-control to suppress
the dominant tendency to process the semantic
meaning of words. In the remaining 20% of the
trials, participants had to classify the semantic
meaning of the word (modified instructions), which
requires additional self-control to switch to an uncom-
mon instruction. The Stroop task was divided into a
sequence of five blocks, each lasting two minutes. In
each block congruent/incongruent trials and stan-
dard/modified instructions were presented in
random order. Participants reported effort, difficulty,
frustration, tiredness, and boredom separately for
trials under standard and modified instructions. Per-
formance was measured in terms of response times
and errors.

Task perceptions
We used four single items to measure effort (“I put a
lot of effort in the [task]”), difficulty (“I think the
[task] was very difficult”), tiredness (“I feel very tired
after the [task]”), frustration (“I felt very frustrated
while doing the [task]”), as these variables are com-
monly assessed as manipulation checks in ego-
depletion research (Hagger et al., 2016). Additionally,
we measured state boredom (“I think the [task] was
very boring”). Answers were provided on Likert
scales (1 = totally disagree, 7 = totally agree).

Final questionnaire
We measured trait boredom with the short version
of the boredom proneness scale (Struk et al.,
2017), which consists of 8 items to be answered
on a 7-point Likert scale (1 = strongly disagree, 7 =
strongly agree). Example items include “It takes
more stimulation to get me going than most
people,” “I often find myself at ‘loose ends,’ not
knowing what to do,” and “I find it hard to entertain
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myself.” The scale showed very good internal con-
sistency, α = .90. We also assessed demographic
information.

Analytic approach

The analysis scripts and all data can be accessed from
the OSF (https://osf.io/m4fgp/). In the transcription
and the Stroop task, we subjected task perceptions
(effort, difficulty, frustration, tiredness, boredom) and
performance measures (response times, error rates)
to ANOVAs to analyze the effects of our experimental
manipulations (between-factors: Demand, Time;
within-factors in the Stroop task: Instruction, Block,
and Stimulus). We further investigated whether per-
formance in the Stroop task was predicted by
boredom after the transcription task and/or trait
boredom using two (generalised) mixed-effects
regression models for response times and errors.
Also, we estimated a set of latent parameters that
characterise the information processing style that
led to the observed performance (Lin et al., 2020)
using drift-diffusion models (Wagenmakers et al.,
2007). These latent parameters include the speed of
processing (“drift rate parameter”), the degree to
which accuracy is sacrificed for speed (“boundary par-
ameter”), and the duration of preparing and imple-
menting the decision (“non-decisional parameter”).
As for response times and errors, we ran a mixed-
effects regression for each parameter with boredom
after the transcription task and trait boredom as pre-
dictors. See supplementary materials for details.

Results

Perception of the transcription task

Descriptive statistics and intercorrelations of effort,
difficulty, frustration, tiredness, and boredom in the
transcription task are provided in the supplementary
materials (Table S2 (upper part) and Table S3).1 Most
importantly, participants who perceived the transcrip-
tion task as more boring (state) or were generally
more inclined to experience boredom (trait) invested
less effort in the task and perceived it as more difficult,
frustrating, and tiresome. These associations were
small to medium, indicating that the experience of
boredom and the experience of applying self-
control are related but distinguishable.

We subjected ratings of effort, difficulty, frustra-
tion, tiredness, and state boredom to ANOVAs with

Demand (low, high) and Time (2, 4, 8 min) as
between-participant factors (Table S4). Participants
in the high-demand condition perceived the task as
more difficult, frustrating, and tiresome than partici-
pants in the low-demand condition, F(1, 713)≥
16.03, p < .001, h2

G ≥ .022. The difference was similar
for effort but not significant, F(1, 713) = 3.09, p
= .079, h2

G= .004. Further, longer transcription tasks
evoked more effort and were perceived as more
difficult and tiresome, F(2,713)≥ 3.91, p≤ .020,
h2
G ≥ .011. No interactions emerged between

Demand and Time, p≥ .266. Finally, state boredom
was not influenced by Demand, Time, or their inter-
action, suggesting that more demanding or longer
versions of the transcription task did not induce
different levels of boredom.

Perceptions in the Stroop task

Descriptive statistics and intercorrelations of effort,
difficulty, frustration, tiredness, and boredom in the
Stroop task are provided in the supplementary
materials (Table S2 (lower part) and Tables S5 and
S6). Analogous to the transcription task, participants
who perceived the Stroop task as more boring
(state) or were generally more inclined to experience
boredom (trait) invested less effort in the task and per-
ceived it as more difficult, frustrating, and tiresome.

We subjected ratings of effort, difficulty, frustra-
tion, tiredness, and boredom to ANOVAs with
Demand (low, high) and Time (2, 4, 8 min) as
between-participant factors and Block (1, 2, 3, 4, 5)
and Instruction (standard, modified) as within-partici-
pant factors. Perceptions during the Stroop task were
almost exclusively influenced by the effects of Instruc-
tion, Block, and their interaction (Table S7, Figure 1).
The main effects of Block indicated that participants
reduced their effort and experienced increasing frus-
tration, tiredness, and boredom over time, F(4,
2644)≥ 16.38, p < .001, h2

G ≥ .006. The main effects
of Instruction suggest that participants experienced
modified Stroop trials as more difficult, frustrating,
and tiresome but also as less boring than standard
Stroop trials, F(1, 661)≥ 5.99, p≤ .015, h2

G ≥ .0002.
Interactions of Block and Instruction revealed that
these differences decreased over time with regard
to effort, difficulty, frustration, and tiredness, F(4,
2644)≥ 2.70, p≤ .035, h2

G ≥ .0001, but not with
regard to boredom, F(4, 2644) = 1.69, p = .157, h2

G <
.001.
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Performance in the Stroop task

Descriptive statistics of Stroop task performance are
provided in Tables S8 and S9. We subjected response
times and error rates to ANOVAs with Demand (low,
high) and Time (2, 4, 8 min) as between-participant
factors and Block (1, 2, 3, 4, 5), Instruction (standard,
modified), and Stimulus (congruent, incongruent) as
within-participant factors. Stroop performance was
primarily influenced by Instruction, Stimulus, Block,
and interactions between them (see Table S10,
Figure 2). Importantly, the demand of the transcrip-
tion task was not involved in any significant effect.

Regarding response times, we found main effects
of Block, Instruction, and Stimulus, as well as their
two-way interactions, F(1/4, 650/2600)≥ 6.74, p
< .001, h2

G ≥ .0004. These effects suggest that partici-
pants became faster over time, and responded gener-
ally faster under standard versus modified Stroop
instructions and in congruent versus incongruent

trials. The difference between Stroop instructions
was less pronounced for congruent compared to
incongruent stimuli and it decreased over time, as
did the difference between congruent and incongru-
ent stimuli. Regarding error rates, we found main
effects of Block, Instruction, and Stimulus, as well as
their two- and three-way interactions, F(1/4, 650/
2600)≥ 23.69, p < .001, h2

G ≥ .003. These effects
suggest that faster responses were generally
accompanied by higher error rates (i.e. a speed-accu-
racy tradeoff) with one exception: error rates in incon-
gruent trials under modified Stroop instructions
improved over time.

Boredom and Stroop performance

More errors in the Stroop task were associated with
higher trait boredom, β = 0.070, SE = 0.035, p = .048,
but not with state boredom after the transcription

Figure 1. The Effects of Block and Instruction on the Perception of the Stroop Task. Error bars indicate 95% confidence intervals.
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task, β = 0.029, SE = 0.023, p = .211. Conversely,
response times were associated with state boredom
after the transcription task, β =−0.010, SE = 0.005, p
= .045, but not with trait boredom, β =−0.012, SE =
0.007, p = .103. The diffusion model analysis showed
that higher state boredom after the transcription
task was associated with a smaller threshold par-
ameter in the Stroop task, β =−0.014, SE = 0.005, p
= .007, indicating that participants prioritised speed
over accuracy. The same finding emerged for trait
boredom, β =−0.017, SE = 0.008, p = .038. Other
effects were not significant, p > .10. For details, see
Table S11.2

Discussion

We examined the trajectories of boredom in self-
control demanding tasks and investigated whether
boredom might explain inconsistencies in ego
depletion research. To this end, we conducted a
high-powered experiment based on the sequential
task paradigm, in which we measured state
boredom along with effort, difficulty, frustration, and
tiredness once after the primary (transcription) self-
control task and then repeatedly during the

secondary (Stroop) self-control task. We also assessed
individual differences in general boredom proneness
(trait boredom). To establish varying degrees of per-
ceived depletion (Wolff et al., 2019), we varied the
self-control demands (low, high) and the time (2, 4,
8 min) of the primary task.

Our results replicated earlier studies showing that
more self-control demanding and longer versions of
the primary task induce higher levels of effort,
difficulty, frustration, and tiredness (Wolff et al.,
2019). This affected neither the perceived depletion
nor the performance in the secondary task, except
higher error rates among participants who had
worked longer on the transcription task at the begin-
ning of the Stroop task and for incongruent stimuli.
Importantly, these effects of time were independent
of the self-control demands of the transcription task,
which turned out to be inconsequential for the
Stroop task perception and performance. Thus, we
did not establish an ego depletion effect in our
study. Rather, perceived depletion and performance
and the secondary task varied almost exclusively as
a function of the characteristics of the Stroop task
itself. In line with current theorising on boredom
and ego depletion (Westgate & Wilson, 2018; Wolff

Figure 2. The Effects of Block, Instruction, and Stimulus on Performance in the Stroop task. Error bars indicate 95% confidence intervals.
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et al., 2020), however, working on the primary and the
secondary task induced substantial levels of boredom.

Boredom and performance in the secondary
task

The role of concurrent boredom
Boredom increased steadily during the Stroop task
along with decreasing levels of effort and increasing
levels of difficulty, frustration, and tiredness. The cor-
relations between boredom and these variables
were small-to-medium, suggesting that these con-
structs are tightly linked but still distinct experiences
during self-control demanding tasks. On a behav-
ioural level, higher boredom was generally
accompanied by a decrease in response times and
an increase in error rates. Such a pattern of perform-
ance indicates that participants became less and less
willing to work diligently on the task, sacrificing
accuracy for speed. This is compatible with the
assertion that boredom creates an urge to switch
to alternative activities, while the perceived costs
of self-control are assumed to create an urge to
invest less effort in the task (Wolff & Martarelli,
2020): Participants who are bored and feel depleted
by a task can be assumed to try to get over it as
quickly as possible, to get ready for new and poten-
tially more rewarding activities.

Teasing apart the genuine roles of boredom and
perceived depletion for performance requires situ-
ations that participants perceive as depleting but
not as boring (or the other way around). In our exper-
iment, this constellation emerged in the infrequent
trials with modified Stroop instructions. These trials
were much more demanding than the majority of
standard trials when the stimulus was incongruent,
which becomes evident from stronger perceptions
of depletion and slow and error-prone responses.
Intriguingly, however, participants reported being
less bored in these trials. It is conceivable that partici-
pants found trials with incongruent stimuli and
modified instructions more engaging because they
occurred rarely and were challenging. Interestingly,
and contrary to the general pattern of performance,
we observed unambiguously improving performance
(i.e. shortening response times and decreasing error
rates) in incongruent trials under modified instruc-
tions. This points to boredom as the more significant
driving force behind behaviour in self-control

demanding tasks, with low boredom prompting
people to improve their performance and high
boredom encouraging them to sacrifice accuracy for
speed.

The predictive role of boredom
We assessed state boredom immediately after the
primary task as well as trait boredom, which allowed
us to examine the predictive role of boredom for per-
formance in the sequential task paradigm. On the
group level, boredom did not vary as a function of
self-control demands or the length of the primary
task. Our data, therefore, provides limited information
about possible effects of boredom on performance on
the group level. At least we can conclude that the lack
of differences between conditions regarding
boredom after the primary task and performance in
the secondary task does not conflict with the idea
that boredom affects performance. This is in contrast
with the observation that group differences in effort,
difficulty, frustration, and tiredness after the primary
task were not accompanied by differences in Stroop
performance, which clearly discourages explanations
based on the depletion of self-control resources.

Yet, more direct evidence for the predictive role of
boredom comes from our analyses on the individual
level. We found that participants’ state boredom
after the transcription task and their trait boredom
predicted faster responses and more errors in the
Stroop task, respectively. Following up on the cogni-
tive processes underlying these behavioural findings
revealed that the more bored participants were after
the transcription task, the more they prioritised
speed over accuracy in the Stroop task. The same
result emerged for trait boredom. It is noteworthy
that state boredom after the transcription task and
trait boredom were not correlated and that their
effects on performance emerged when controlling
for each other. Accordingly, boredom affects self-
control performance independently as a state and as
a trait.

New impulses for research on ego depletion

We found that versions of the primary transcription
task that differed in terms of self-control demands
and length did not induce different levels of
boredom, while they did induce different levels of
effort, difficulty, frustration, and tiredness. This
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points to a desirable specificity of the transcription
task in creating the conditions that are necessary for
investigating ego depletion effects without con-
founding them with boredom. However, it is difficult
to generalise this observation across a variety of
tasks that are used as primary tasks. For instance, we
found pronounced differences in boredom in the
Stroop task depending on its length and, importantly,
also concerning its self-control demands. It is thus
conceivable that using the Stroop task as a primary
task might induce not only self-control specific
levels of effort, difficulty, frustration, tiredness but
also differential levels of boredom. This suggests
that tasks typically used as primary tasks in ego
depletion research should be systematically com-
pared concerning their effects on boredom.

At first glance, it may not seem intuitive to assume
that some tasks induce different levels of boredom
while others do not. However, according to functional
models of boredom (Westgate & Wilson, 2018),
boredom requires the situation to be either meaning-
less or to be characterised by a mismatch between
demands and abilities. Concerning meaning, it
seems unlikely that variations of the same task in
terms of self-control demands or length are perceived
as differentially meaningful (as argued, for instance,
by Wolff & Martarelli, 2020). However, it is plausible
that tasks differ in their overall difficulty (e.g. tran-
scribing a text might be perceived as generally
easier than performing a Stroop task) and that the
manipulation of self-control demands with each task
additionally taps into the difficulty of the primary
task. Both the overall level of difficulty and the differ-
ence in difficulty between low and high self-control
demanding conditions matter for the experience of
boredom. On the one hand, people can enjoy easy
tasks and find interest in difficult tasks without experi-
encing any boredom (the “goldilocks” zone of
difficulty; Danckert & Eastwood, 2020; Westgate &
Wilson, 2018). Only when easy tasks become too
easy (i.e. under-challenging) or when difficult tasks
become too difficult (i.e. over-challenging) boredom
might arise from a mismatch between demands and
abilities, which can lead to different levels of
boredom. For instance, participants in the low-
demand condition could enjoy working on the easy
task, while those in the high-demand condition
might feel over-challenged by the difficult task.
Then, more boredom is expected in the high-
demand compared to the low-demand condition. To
complicate matters further, the difficulty could

decrease over time such that an initially easy and
enjoyable task becomes dull and boring, whereas an
initially over-challenging and boring task could
become manageable and interesting. If that was the
case, boredom should vary as a function of the
general difficulty, the specific self-control demands,
and the length of the primary task.

The argument that different primary tasks might
induce different levels of boredom is particularly rel-
evant because performance in the Stroop task in our
study was susceptible to lingering state boredom
induced by the primary task on the individual level,
as well as to individual differences in trait boredom.
As a consequence, it can be assumed that group
differences in boredom after the primary task could
systematically distort performance in the secondary
task, and these effects could be falsely interpreted
as evidence either in favour of or against the ego
depletion effect.

Limitations and further considerations

Our study has methodological limitations that should
be taken into account. First, future research might use
different self-control demanding tasks to examine the
robustness of our findings. For instance, tasks other
than the transcription task might give rise to levels
of boredom that vary as a function of task demands.
Similarly, it would be interesting to investigate the
role of boredom in versions of the Stroop task with
higher motivational or emotional intensity (e.g.
using affective rather than lexical stimuli). Second,
our sample consisted of Mturk workers, which raises
the question of whether our results generalise to
other samples as well. Third, we focused on measur-
ing boredom along with common manipulation
checks of self-control (i.e. effort, difficulty, frustration,
and tiredness). In future research, boredom should be
measured along with additional motivational (e.g.
amotivation, disinterest) and attentional processes
(e.g. distraction, mind-wandering) to better tease
apart the unique contributions boredom makes in
the domain of self-control performance. Moreover,
to investigate the determinants of boredom arising
in self-control tasks, not only the perceived difficulty
but also the perceived meaning of the task should
be assessed (Pekrun et al., 2010; Westgate & Wilson,
2018). Finally, boredom might be delineated from
task-related emotions (e.g. enjoyment, anger;
Pekrun, 2006) and experiences (e.g. mind-wandering;
Martarelli et al., 2020) that might affect performance.
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Conclusion

Taken together, the present research provides empiri-
cal evidence for the notion that a) traditional ego
depletion research designs are likely to induce
boredom, that b) boredom affects performance in
self-control tasks, and that c) experimental manipula-
tions that are designed to vary the self-control
demands they impose can also induce different
levels of boredom, thereby acting as a potential con-
found to conclusions drawn from ego depletion
studies. Also, this highlights the close link between
self-control and boredom, not only on the trait level
(Bieleke et al., 2021; Struk et al., 2016; Wolff et al.,
2020) but also on the state level (Wolff & Martarelli,
2020). We believe our findings are important for
self-control and boredom researchers alike because
they suggest that boredom can affect the results of
self-control research and perceptions of depletion
might likewise affect results from boredom research.

Notes

1. Note that theoretical accounts of boredom propose a
quadratic relationship between difficulty and boredom,
for which we found some evidence in our data (see sup-
plementary materials for details).

2. We performed analogous analyses with state boredom
during the Stroop task and trait boredom as predictor
of performance, which yielded comparable results (see
Table S12).
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