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Is boredom a source of noise and/or a confound in
behavioral science research?
Maria Meier 1,2, Corinna S. Martarelli 3 & Wanja Wolff4,5✉

Behavioral researchers tend to study behavior in highly controlled laboratory
settings to minimize the effects of potential confounders. Yet, while doing so, the
artificial setup itself might unintentionally introduce noise or confounders, such
as boredom. In this perspective, we draw upon theoretical and empirical evi-
dence to make the case that (a) some experimental setups are likely to induce
boredom in participants, (b) the degree of boredom induced might differ
between individuals as a function of differences in trait boredom, (c) boredom
can impair participants’ attention, can make study participation more effortful,
and can increase the urge to do something else (i.e., to disengage from the
study). Most importantly, we argue that some participants might adjust their
behavior because they are bored. Considering boredom’s potential for adding
noise to data, or for being an unwanted confound, we discuss a set of recom-
mendations on how to control for and deal with the occurrence and effects of
boredom in behavioral science research.

https://doi.org/10.1057/s41599-024-02851-7 OPEN

1 Department of Psychology, University of Konstanz, Konstanz, Germany. 2 Child and Adolescent Psychiatric Research Department, University Psychiatric Clinics
Basel (UPK), University of Basel, Basel, Switzerland. 3 Faculty of Psychology, UniDistance Suisse, Brig, Switzerland. 4Department of Sport Science, University of
Konstanz, Konstanz, Germany. 5Department of Educational Psychology, University of Bern, Bern, Switzerland. ✉email: wanja.wolff@uni-konstanz.de

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2024) 11:368 | https://doi.org/10.1057/s41599-024-02851-7 1

12
34

56
78

9
0
()
:,;

http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-024-02851-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-024-02851-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-024-02851-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-024-02851-7&domain=pdf
http://orcid.org/0000-0002-1655-5479
http://orcid.org/0000-0002-1655-5479
http://orcid.org/0000-0002-1655-5479
http://orcid.org/0000-0002-1655-5479
http://orcid.org/0000-0002-1655-5479
http://orcid.org/0000-0001-9160-793X
http://orcid.org/0000-0001-9160-793X
http://orcid.org/0000-0001-9160-793X
http://orcid.org/0000-0001-9160-793X
http://orcid.org/0000-0001-9160-793X
mailto:wanja.wolff@uni-konstanz.de


When studying affect, cognition, and behavior, scientists
often use “artificial tasks in sensory and socially
deprived environments” (Shamay-Tsoory and

Mendelsohn, 2019). While such settings maximize experimental
control, they might unwillingly introduce inner states that alter
participants’ behavior. Such unintended factors can be considered
noise if their occurrence is equally distributed throughout the
study sample, yet they might, in the worst case, introduce sys-
tematic bias that potentially leads to wrong inferences. Due to the
way prototypical research settings are designed, one state that is
very likely to occur is boredom, a sensation whose effect on
human affect, cognition, and behavior has been shown in
numerous studies (Raffaelli et al., 2018; Jangraw et al., 2023).

In this comment, we draw upon theoretical and empirical
evidence to make the case that (a) a critical number of partici-
pants report being bored when taking part in studies, (b) the
degree of boredom that is experienced differs as a function of
inter-individual differences in trait boredom, and (c) boredom
can impair participants’ attention, can make study participation
more effortful, and can increase the urge to do something else
(i.e., to disengage from the study). When surveyed, participants
report adjusting their behavior because they are bored, and they
feel this might bias study outcomes. Taking these facts into
account, we argue that state boredom—if introduced uniformly
across participants and study groups—has the potential to
introduce noise, which decreases the precision of measurements
(Nebe et al., 2023). More critically, if different conditions or study
groups vary systematically in state or trait boredom, boredom can
act as a confounding variable, potentially biasing study outcomes.

Our comment is data-supported: Substantiating these theory-
driven propositions, we present data that support the claim for
the (unintended) role of boredom in behavioral science research.
To this end, we surveyed two samples drawn from the population
of participants that provide the backbone for many results from
behavioral science research: University students (n= 113) and
paid online workers (n= 419). Across both samples, boredom
was reported as a corollary of study participation, and 53% of the
participants think that—based on their personal experiences as
participants in studies—study outcomes might be altered because
participants were bored. Thus, while determining the magnitude
of boredom’s unwanted role in research requires further empirical
research, a substantial portion of research participants feel it
matters.

Taken together, we provide conceptual and empirical support
for the hypothesis that boredom can be an unaccounted factor
that might add noise to data or act as a confound in behavioral
studies. Building on this, we discuss a set of ideas on how to
control for and deal with the occurrence and effects of boredom
in behavioral science research. However, to better understand
why boredom might be such a relevant factor to be considered in
research settings, it is crucial to define what boredom is and when
it occurs.

What is boredom and why does it matter?
Boredom is a ubiquitous human experience (Harris, 2000) that
occurs in a plethora of different situations (Chin et al., 2017).
Boredom can be understood as a state during which one feels that
the action one is currently taking is not adequately aligned with
one’s aims (i.e., inadequate function utilization). Boredom occurs
when the reward prediction error has been minimized and things
seem entirely predictable (Schultz, 2017; Wolff et al., 2022). This
state is particularly likely to occur when an activity is perceived as
meaningless (Pekrun et al., 2010; Westgate and Wilson, 2018) and
when task demands do not align with one’s capabilities, pre-
ferences, and perceived energy levels (Wolff et al., 2022; Fox,

2022), and/or when one perceives a lack of agency (Raffaelli et al.,
2018). In contrast, when an activity aligns with one’s preferences,
within one’s capabilities, and matches perceived levels of energy,
boredom tends not to arise (Wolff et al., 2022).

Crucially, boredom matters. Theoretical and empirical work
has shown that boredom is an aversive sensation (Westgate and
Steidle, 2020) that acts as an internal signal to change one’s
ongoing course of action (Wolff and Martarelli, 2020). More
specifically, functional accounts of boredom propose that bore-
dom triggers exploration (i.e., it orients our attention off task) and
thereby assume that boredom has a key role in navigating the
trade-off between exploration and exploitation (Danckert, 2019;
Bieleke and Wolff, 2021). By acting as a push toward exploration,
boredom is understood as to increase the urge to do something
else (Wolff and Martarelli, 2020), and as a state of heightened
sensitivity to rewards (Milyavskaya et al., 2019). Importantly,
when one cannot escape the boring situation, boredom is fre-
quently accompanied by an increased feeling of effort that is
required to stay concentrated on the task at hand (Eastwood et al.,
2012). Possibly as a means to escape a boring task, research has
shown that boredom causes participants to rush through it, by
prioritizing speed over accuracy (Bieleke et al., 2021). Impor-
tantly, this tendency to rush through a boring task varies as a
function of inter-individual differences in trait boredom (Bieleke
et al., 2021). Thus, by acting as a signal that change is needed,
boredom plays an important role in the regulation of goal-
directed behavior.

Attesting to the influential role boredom plays in human
functioning, a substantial body of research has underscored the
effect that boredom has on affect, behavior, and cognition across
various domains (Raffaelli et al., 2018). To use some of the most
drastic examples, boredom has been linked to sadistic aggression
(Pfattheicher et al., 2021), self-harming behavior (Wilson et al.,
2014), self-induced pain (Nederkoorn et al., 2016), gambling
(Blaszczynski et al., 1990), and premature death (Britton and
Shipley, 2010). On a mechanistic level, research has shown that
boredom begets a negative affect (van Hooft and van Hooff, 2018)
and is linked to impaired self-regulation (Struk et al., 2016),
attention (Hunter and Eastwood, 2018), and decision-making
(Yakobi and Danckert, 2021). Taken together, boredom alters
how people feel, think, and act. But why would people be bored
when they participate in research studies?

Boredom in behavioral science studies
When studying phenomena of interest, researchers strive to
maximally control ancillary factors that might distort findings.
For example, they may systematize their interaction with parti-
cipants, keep participants in the dark with respect to the true
research question to avoid biased responses, or use highly stan-
dardized tasks to maximize experimental control and internal
validity. With respect to frequently employed experimental tasks,
participants might be asked to passively process a stream of
presented stimuli, categorize a stream of stimuli, or solve tasks
that substantially exceed their capabilities. Furthermore, to fully
tap into the latent construct of interest and to optimize reliability,
researchers often employ lengthy multi-item questionnaires.

Paradoxically, these legitimate efforts of researchers to mini-
mize external confounding factors and to measure the construct
of interest as precisely as possible might be an ideal breeding
ground for boredom. Per design, it is likely that many research
studies employ protocols during which participants feel that (part
of) the tasks have little meaning to them or lack agency. Likewise,
study demands are often tailored to a very specific research
question (e.g., to find out the smallest pitch difference people
can discriminate) which might create under-challenging and
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over-challenging tasks. All these features contribute to being bored
(Westgate and Wilson, 2018), and as such, many behavioral sci-
ence studies are likely to induce some degree of boredom.

The occurrence of boredom among participants has been
reported anecdotally by academics, as well as by research parti-
cipants. For example, researchers discuss the problem of boring
experiments, and study participants exchange ideas on how to
cope with boredom during study participation on social media
platforms (see Box 1 for two examples). In fact, in light of the
negative affective consequences of being bored, the issue of boring
participants out during study participation has even been raised
as an ethical concern (D’Angiulli and Smith LeBeau, 2002).
However, research on the actual occurrence and relevance of
boredom in behavioral science studies is scarce, thereby making it
hard to assess the degree to which boredom might act as a source
of noise or as a confounding variable. Importantly, emerging
evidence suggests that participants do experience boredom during
study participation and that this can affect their behavior.

For example, categorization tasks, such as the Stroop task are
among the most widely used experimental paradigms to study the
effects of interference on reaction time, thereby offering insights
into how the human brain processes information (MacLeod,
1991). However, to tap into these processes, participants have to
categorize a large number of stimuli that are sequentially pre-
sented on a computer screen for a prolonged duration. Con-
sidering the conditions under which boredom is likely to occur,
such a repetitive computerized task might not only tap into
human information processing but might also be boring for
participants. Indeed, a recent study found that self-reported
boredom increased linearly during a ten-minute Stroop task
(Bieleke et al., 2021). Consistent with the conceptual considera-
tions about boredom’s function, boredom was associated with a

reduced threshold parameter in a drift-diffusion model, indicat-
ing that bored participants were adjusting their behavior to get
the task over with.

Beyond computerized experimental tasks, boredom is also
likely in survey research. Especially in personality research,
questionnaires can comprise 200 items and more. For example,
the NEO Personality Inventory consists of 240 items, the Min-
nesota Multiphasic Personality Inventory-2 Restructured consists
of 338 items and the California Psychological Inventory even
comprises 434 items. While such comprehensive questionnaires
might provide a more accurate representation of the construct of
interest, to participants, a seemingly endless string of questions
might be boring and lead to careless responses (Gibson and
Bowling, 2020). Research shows that careless responding increa-
ses the further participants have progressed into a questionnaire
(Bowling et al., 2021), indicating that data quality might dete-
riorate throughout a survey.

Further indirect evidence on how boredom can alter human
affect, cognition, and behavior and how this might have sub-
stantial ramifications for study outcomes comes from work on
mood decline and media multitasking among research partici-
pants. A high-powered study (N of nearly 29’000 participants)
showed a gradual decline in mood during rest and simple tasks
over time (Jangraw et al., 2023). Although this work focused on
mood drifts, the researchers highlight how boredom, as a negative
affective state, might contribute to declining mood among
research participants over the course of a study. Indirect evidence
for an impact of boredom on behavior during study participation
also comes from a study showing high rates of distraction by
media multitasking during online studies (average of 38%, ran-
ging from 9% to 85% across different studies with an N of nearly
3’000 participants) (Drody et al., 2023). It is conceivable that

Box 1 | Researchers (left panel; https://tinyurl.com/32h4yxhf) and research participants (right panel; https://tinyurl.com/
3yc8jspd) publicly discuss the occurrence and relevance of boredom during studies along with ideas and examples on how to
reduce boredom or cope with it
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media multitasking is a response to boredom in online settings.
This interpretation aligns well with the strategies on how to
handle boredom during study participation that are discussed by
participants in online platforms (Box 1). If changes in affect,
cognition, and behavior occur in uniform fashion across the study
sample, this adds noise to the data, if not accounted for. Yet, if
changes in affect, cognition, and behavior differ as a function of
an experimental manipulation but the manipulation also differs
in inducing boredom, it is hard to disentangle to what degree the
changes be attributed to the focal construct of interest, and to
what degree they reflect effects of boredom.

The impact of boredom critically varies across experiments and
research contexts. An important question arises: could boredom
act as a systematic confound, introducing bias, or does it add
noise to the data? When boredom arises from experimental
manipulation, such as studies comparing challenging and easy
tasks, boredom might systematically skew the results, acting as a
confound (Mangin et al., 2021). In other cases, boredom might
not bias the results but make the data nosier. Bias skews data in a
particular direction (e.g., turning an easy task into a challenging
task due to boredom), whereas noise enhances variability (e.g.,
increased variance in reaction times, including both faster and
slower responses under boredom conditions), which translates
into a more imprecise measurement of the construct at hand,
with negative impact on statistical power. Thus, while bias has
repeatedly attracted attention as being problematic, noise also
holds importance, and should not be overlooked (Nebe et al.,
2023).

Taken together, anecdotal, conceptual, and scattered direct and
indirect empirical evidence supports the hypothesis that boredom
might be a frequent occurrence among research participants. And
considering boredom’s function and effects it is highly likely that
bored participants behave differently than those who are not
bored. However, to better gauge the general applicability of this
claim, it is important to empirically study and thus quantify the
occurrences and effects of boredom in research studies in future
studies. Here, as a first step, we asked people who have partici-
pated in a variety of studies how they generally feel during study
participation and if they think boredom matters in this context.

Boredom in behavioral science studies: what do
participants say?
To this end, we conducted a brief online self-report study about
the self-reported occurrence and estimated the relevance of
boredom among study participants. Specifically, we wanted to
assess if participants perceive study participation as boring, if
boredom exerts the effects it is theorized to have (i.e., urge to do
something else and make it more effortful to stay concentrated),
and if perception and effects differ as a function of individual
differences in trait boredom. Most importantly, we were inter-
ested if participants reported adjusting their behavior because of
boredom, and if they think this alters study outcomes. We report
more information about the procedure and the samples in
Appendix A.

Across a student (n= 113) and a paid online worker (n= 419)
sample, we found support for the hypothesis that participants
experience boredom as a challenge during study participation
(boredom (item): “While participating in (online) studies I get
very bored” [10-point Likert scale, 1= strongly disagree to
10= strongly agree]; mean= 5.32, SD= 2.88, minimum= 1,
maximum= 10, skewness=−0.04). While at first sight, an
average boredom rating of 5.32 on a scale from 1 to 10 might not
seem high, it is comparable to boredom ratings in research that
has investigated and highlighted the effects of boredom on cog-
nition, affect, and behavior (Bieleke et al., 2021; Mangin et al.,

2021; Pickering et al., 2023; Martarelli et al., 2023). In the same
vein, recent work has shown that even relatively minor levels of
boredom can cause performance crises (Weich et al., 2022).
Consistent with this, across both samples, 47.37% of respondents
agreed or strongly agreed that boredom affects their behavior or
performance during study participation (own behavior: “Boredom
affects my behavior and/or performance in (paid online) studies.”
[5-point Likert scale, 1= strongly disagree to 5= strongly agree],
mean= 3.21, SD= 1.16, minimum= 1, maximum= 5, skew-
ness=−0.34), and 53.01% agreed or strongly agreed to the
statement that boredom alters study outcomes (study outcomes:
“Boredom alters the findings of paid online studies”, [5-point
Likert scale, 1= strongly disagree to 5= strongly agree],
mean= 3.4, SD= 1.18, minimum= 1, maximum= 5, skew-
ness=−0.05). Only 28.2% rejected or strongly rejected that
boredom affects their participation behavior and performance in
studies, and 21.8% rejected or strongly rejected that boredom
affects study outcomes. While the latter statements of participants
only reflect naïve, subjective estimations that need to be tested
objectively and more rigorously in future studies, it is nevertheless
noteworthy that—from a participant’s subjective perspective—
boredom matters.

Consistent with theoretical propositions, being bored during
studies was reported to require a higher level of concentration
(concentration: “Because I am bored, I find it harder to con-
centrate” [5-point Likert scale, 1= strongly disagree to
5= strongly agree]; mean= 3.17, SD= 0.81, minimum= 2,
maximum= 4, skewness=−0.31). Also, boredom was reported
to evoke thoughts of doing something else (disengage: “Because I
am bored, I would prefer to do something else” [5-point Likert
scale, 1= strongly disagree to 5= strongly agree]; mean= 3.33,
SD= 1.24, minimum= 1, maximum= 5, skewness=−0.31) and
the need to mount more willpower to complete the study (effort:
“Because I am bored, I have to apply more effort to participate
appropriately” [5-point Likert scale, 1= strongly disagree,
5= strongly agree]; mean= 3.44, SD= 1.19, minimum= 1,
maximum= 5, skewness=−0.52), see Fig. 1.

Beyond descriptive statistics, positive associations emerged
between a trait measure of boredom (boredom trait, measured via
the Short Boredom Scale of Boredom, SBPS) (Struk et al., 2017),
boredom during study participation (boredom (AEQ), measured
via the Boredom Scale of the Achievement of Emotions Ques-
tionnaire, (Pekrun et al., 2011), and the single item measure
boredom (item) described above), reported consequences of
boredom (single item measures concentration, effort, disengage),
and the estimated effects boredom has on participant behavior
and study outcomes (single item measures own behavior, study
outcomes). Descriptively, the associations in the paid online
worker sample were stronger when compared to the student
sample, which might be related to differences in demographic
characteristics (e.g., the MTurk sample was on average 16 years
older as compared to the student sample), highlighting the need
to consider such differences between study populations. As an
example, we found significant, medium to strong positive asso-
ciations between trait boredom and boredom in studies (AEQ)
both in the student (r= 0.34) and in the paid online worker
(r= 0.81) samples. This suggests that individual differences in
trait boredom (boredom proneness) might differentially impact
the experience of boredom during research studies. Another
association that turned out to range from medium to strong was
the significant positive relationship between boredom in research
studies and the urge to disengage from the task at hand, both in
the student (r= 0.31) and in the paid online worker (r= 0.63)
sample. Notably, paid online workers believed that study out-
comes are altered due to boredom during study participation
(AEQ; r = 0.62); this association was not significant in the
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student sample. The associated correlation matrix for both sam-
ples is depicted in Fig. 2.

Taken together these results provide first support for the
notion that boredom might be a relevant factor in behavioral
science studies. On the one hand, if distributed uniformly across
the study or the study sample, boredom can add noise to the data,
that cannot be accounted for (hence, enters the error term), if it is
not assessed. On the other hand, when studying subpopulations
that differ in their boredom proneness, when comparing experi-
mental conditions that systematically vary in their perceived

average “boringness”, or when perceived boredom substantially
coincides with changes in variables of interest (e.g., decreases in
attention and increases in boredom), boredom can be considered
a confounder that might bias study outcomes. To what extent do
these differential effects of boredom occur in behavioral science
studies and whether they impact, or bias study outcomes should
be studied more rigorously in the future.

What can be done about boredom as a potential study
confound?
In the previous sections, we have made the conceptual and
empirical case for the notion that boredom is prevalent among
research participants and that this might add noise or act as a
confound in research studies. As concluding remarks, we would
like to highlight three implications that we deem critical con-
sidering the arguments presented above.

First, in between-subjects designs, there is a risk that inter-
individual differences in trait boredom might affect experimental
results. While such differences might not matter in most studies
due to random assignment to study conditions, there are various
instances in which random assignment of participants to groups
is not possible or feasible, or in which one compared populations
that might differ in one aspect (e.g., depressive symptoms), which
has been related to trait boredom in the past. As an example, in
our data, the extent of trait boredom in the student sample
(n= 113) was relatively low (mean= 1.98, SD= 0.72, minimum
= 1 of 1, maximum= 4.25 of 5, skewness= 1.06), in contrast, the
paid online workers (n= 419) exhibited higher trait boredom
scores (mean= 3.18, SD= 0.98, minimum= 1 of 1,
maximum= 5 of 5, skewness=−0.57). Another example is stu-
dies that compare younger and older adults; indeed, age-related
differences in the experience of boredom exist, as it seems that

Fig. 1 Ratings of student (n= 113) and paid online worker (n= 419) samples on the perceived effects of boredom on their own behavior and
performance, as well as on the findings of scientific studies. The numbers on the left reflect the proportion of the horizontal bar that is green or light
green, representing the percentage of answers we deem unproblematic (i.e., where boredom does not matter); the numbers in center reflect the gray
proportion of the bar and refer to the percentage of answers that are neither decidedly unproblematic nor problematic (i.e., boredom could matter but not
very much); the numbers on the right reflect the orange or red proportion of the bar and refer to problematic answers (i.e., indicating that boredom alters
behavior and study outcomes).

Fig. 2 Combined correlation matrix of Pearson’s correlation coefficients
between trait boredom as well as estimated effects of state boredom
during studies on behavior and performance, as well as on study
outcomes in the student (n= 113; upper right) and in the paid online
workers (n= 419, lower left) samples. Blue circles indicate the strength of
the correlation.

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-024-02851-7 COMMENT

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2024) 11:368 | https://doi.org/10.1057/s41599-024-02851-7 5



boredom peaks in younger adults and dimmish with age (Spaeth
et al., 2015). Also, there is evidence that different patient popu-
lations exhibit higher boredom proneness as compared to healthy
individuals, e.g., individuals suffering from depression, alcohol
abuse disorder, or psychotic disorders (Seiler et al., 2023). If
within-subjects designs are not possible, we suggest that it is
worthwhile to assess trait boredom (see Box 2 for further illus-
trations and possible solutions).

Not only trait boredom might differ between populations, but
also condition-induced state boredom. The possibility of sys-
tematic differences in condition boringness has been discussed
particularly with respect to the comparison between an experi-
mental condition and a supposedly neutral control condition
(Wolff and Martarelli, 2020). Such differences in condition bor-
ingness are plausible in many research settings, in which control
conditions are designed to be as supposedly neutral, non-
demanding, and uni-informative as possible (e.g., resting, or
passively viewing stimuli on a screen). To illustrate, research on
self-control often employs demanding cognitive tasks (e.g., an
incongruent Stroop task) and uses a structurally similar task as a
non-demanding control task (e.g., a congruent Stroop task) to
study the effects of completing a demanding cognitive task.
However, if one task is perceived to be more boring than the
other task, then boredom might act as an unwanted confound
that could alter findings in unforeseen ways, by offsetting or
amplifying differences in the studied variables. Indeed, recent
work points towards the occurrence and relevance of such

differences in experimental research (Mangin et al., 2021). Var-
ious self-report measures to assess state boredom have been
developed and validated, that could be used to assess inter-
condition differences in state boredom (see Box 2). Retrospective
state scales that assess boredom at the end of a task have suc-
cessfully been used in boredom research (Chan et al., 2018), as
well as probe-caught methods, that interrupt a task with ques-
tions such as “how bored are you right now?” (Merrifield and
Danckert, 2014). A methodology to our knowledge not yet used
to assess state boredom is self-caught methods, in which parti-
cipants voluntarily indicate whether they are bored (Martarelli
and Jost, 2023). More research is needed to investigate which of
the above-presented options poses an optimal solution, as well as
whether asking about boredom influences the experience of
boredom itself (cf. discussion on measurement reactivity (French
and Sutton, 2010; König et al., 2022)).

Finally, we suggest controlling for the occurrence of state
boredom in experimental sessions because the experience of
boredom has been shown to change not only between persons but
also within persons over the course of a task (see Box 2). Thus,
while an increase in boredom over the course of an experiment is
unlikely to be a confound (in the sense that it systematically
biases findings in one condition and not another), it might
nevertheless make data noisier and the resulting estimates less
precise. Consistent with this, the issue of careless responses by
participants who get bored as a function of survey length has
received substantial research interest outside the lab already

Box 2 | Boredom in research and how to tame it

1. Trait boredom may differ between different populations, as well as within the same population.
Exemplary illustration of the potential problem. If one were to compare the effects of a physical exercise intervention on cognition between patients and
a control group, a priori differences in trait boredom might lead to a biased estimate of the intervention effect.
Possible solutions. Assess trait boredom to test whether different populations that are to be compared in the experiment differ regarding this feature,
and control for it if necessary. Different domain-general trait boredom scales exist. A widely used boredom proneness questionnaire is the Boredom
Proneness Scale [BPS] (Farmer and Sundberg, 1986). This questionnaire was shortened in the BPS-SF (Vodanovich et al., 2005) as well as in the SBPS
(Struk et al., 2017). More recently, other domain-general measures have been developed, such as the Harthous Boredom Proclivity Scale [HBP] (van
Tilburg et al., 2019) and the Boredom Avoidance and Escape Scale [BAE] as well as the Dealing with Boredom Scale [DWB] (Bieleke et al., 2022). In
addition, domain-specific trait boredom scales have been developed, such as for academic boredom or sport-specific boredom (Vodanovich and Watt,
2016). Those might for example be useful in intervention studies, to control for pre-existing differences in the generalized disposition towards the
construct of interest.
2. State boredom may differ between experimental conditions.
Exemplary illustration of the potential problem. One might want to measure if, compared to an easy non-demanding task, a self-control demanding task
would impair subsequent performance. A possible effect might be offset if the non-demanding task is more boring than the self-control demanding task
and participants would perform worse because they are bored (Wolff and Martarelli, 2020). If the effect occurs under these conditions, it might not
necessarily undermine interpretation; this design could in fact represent an especially conservative test of the hypothesis. However, the risk of
misinterpreting null results due to unaddressed boredom remains a significant concern. While conservatism can have advantages, this is not always the
case, especially in areas where mixed and null results prevail (e.g., ego depletion research area, Hagger et al., 2016). Misinterpreting null results due to
unaddressed boredom could lead to misleading conclusions, potentially impacting subsequent research or practical applications. Thus, it is important to
note that boredom could act as a confound (amplifying effects) or as a counter-confound (nullifying effects), with both potentially obscuring the true
effect.
Possible solutions. One option is to assess state boredom and control it, if necessary. Different options to assess state boredom exist. Widely used
scales are the State Boredom Measure [SBM] of Todman (2013) and the Multidimensional State Boredom Scale Short-Form [MSBS-SF] (Hunter et al.,
2016) and its variations (e.g., the MSBS-15 (Baratta and Spence, 2015)). Further options are probe-caught methods that stop participants throughout a
task by asking them to report their experience of boredom at a particular moment (e.g., (Blondé et al., 2022)). To limit the length of the questionnaires,
participants need to fill in and thus counteract potential boredom, single-item scales may be a good choice if test criteria are met. Another option would
be to design experimental conditions in a way that ensures they are “equally boring”. This would assure high internal validity. If external validity matters,
construct experimental conditions that resemble everyday life in their degree of boringness.
3. State boredom may change over the course of the study.
Exemplary illustration of the potential problem. When conducting a survey study with an extensive questionnaire battery, then boredom-induced
gradual response degradation might yield systematically less valid answers in the latter part of the study.
Possible solutions. Construct studies ensuring that participants do not get bored easily. One possible approach is to consider gamification techniques,
which may lead to more engagement and interest in various contexts (Feyisetan et al., 2015). Other options might be to use rewards and incentives, or
to avoid repetitive tasks and to insert breaks in the study. While these methods might temporarily alleviate boredom, boredom is likely to return over
time. Another possible approach is to highlight the meaning and relevance of research studies, as meaning has been shown to be inversely related to
boredom (van Tilburg and Igou, 2012). Finally, also here, an option is to assess boredom over time to control for its effects.
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(Maniaci and Rogge, 2014). Thus, keeping track of participant
boredom throughout a study might be worthwhile for research in
and outside the lab.

Taken together, we believe that boredom is a frequently
neglected factor in behavioral science studies. To put it in an
exaggerated way: As excited as researchers are when they design
well-controlled experimental studies, as bored might be the par-
ticipants who complete the tasks. Researchers need to be aware of
state and trait boredom as a factor that possibly adds noise to the
data or might even bias study outcomes. The fact that study
participants are exposed to highly artificial situations (Shamay-
Tsoory and Mendelsohn, 2019) that fulfill key elements that
evoke boredom and that they themselves report experiencing
boredom should be taken into account when designing studies.
The question of when, and to which amount boredom occurs
during behavioral research studies should thus be targeted more
rigorously in future research.

Data availability
Data and the analysis scripts associated with this manuscript are
available from the associated Open Science Framework Project
(https://osf.io/syj23/).
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