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Abstract

With the advancement of information technologies,
routine tasks are increasingly supported by
information systems, which is why ideation and
creativity is becoming more and more important. We
know from many anecdotes that creative ideas emerge
when our mind is wandering instead of being focused
on the task at hand. Yet, most information systems that
are used for work-related purposes offer only little
opportunities for task-unrelated thoughts. In contrast,
current literature shows that most information
technology is designed to keep our attention. In order
to better understand the value of mind wandering, we
propose an experimental design that incorporates
interruptions that vary in their length with the
objective to stimulate episodes of mind wandering and
thus positively impact creativity. We provide initial
insights on how the experiment should designed and
discuss implications for future research.

1. Introduction

To foster their creativity, scientists like Albert
Einstein and Isaac Newton reported that by having
task-unrelated thoughts, they were better able to solve
problems [10]. Mind wandering is an attentional shift
away from primarily tasks toward internal notions [59]
that demonstrably helps create ideas by relieving the
working memory [18]. Creativity on the other hand, is
the ability to create an output which is novel and
somehow useful or appropriate at the same time [62].
Literature repeatedly demonstrated the relationship
between mind wandering and creativity as well as
mind wandering and divergent thinking [10, 18, 36].
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Whereby  divergent  thinking  describes  the
combination of different information in novel ways as
a result from creative idea generation [29, 40]. When
the aimless and effortless train of thoughts leads to
unexpected ideas, people oftentimes experience
“Aha!” or “Eureka!” moments which can yield in
creative ideas [58].

Research suggests a high rate of mind wandering
during everyday activities, which reaches up to 50
percent of our waking time [58]. While mentally
shifting from topic to topic, individuals mostly process
autobiographical information [63] regarding future or
past events [11]. During mind-wandering episodes, we
find a deviation of external information towards
internal notions, which triggers divergent thinking and
thus creativity [36].

While previous literature provides evidence on the
importance of both mind wandering and creativity,
little is known about the relationship of these two
phenomena while using technology. Research about
the characteristics of an information systems and its
impact on the interplay between mind wandering and
creativity is in its infancy. This gap is critical, because
jobs increasingly require divergent thinking. In
specific, creative thinking is considered as a basic
prerequisite for successful practice in many domains
dependent on innovation and novelty including
product development and industrial design.
Consequently, research that outlines managerial and
design-relevant implications on fostering creativity
can be considered an important step towards designing
future workplaces.

In order to shed further light on the role of mind
wandering, we draw from interruption literature in
Information Systems (IS) research. In specific, we
refer to the goal-activation model [6], which suggests
that the length of interruption has an impact on
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whether a goal is maintained or not. Based on this idea,
we suggest that a specific amount of interruption time
has an effect on the ability to focus on a primary task
and thus, individual goal persuasion. We suggest that
individuals, who are interrupted for a considerable
amount of time, are more likely to let their mind
wander, compared to very short interruptions, which
in turn leads to more divergent thinking and creativity.

Our contribution to IS research is valuable from a
theoretical and practical perspective. On the one hand,
we want to explain the connection between mind
wandering and creativity with a technological focus,
operationalized by means of different types of
interruptions in an online environment. On the other
hand, we seek to provide an impulse for design and
seek to promote creativity through the design of the
technology itself.

To address our goal, this paper is structured as
follows. First, we examine current literature to give a
brief overview of mind wandering as well as creativity
both in IS research and related domains. Second, we
propose a research model that allows us to explore the
relationship between design, mind wandering, and
creativity more thoroughly. Third, we describe an
experimental study for investigating our hypotheses
and add preliminary results. We conclude with a
discussion of our results.

2. Theoretical Background

2.1. Mind Wandering While Using Technology

Mind wandering is a ubiquitous cognitive process
[58]. It is described as “a shift in the contents of
thoughts away from ongoing tasks and/or from events
in the external environment to self-generated thoughts
and feelings” (p. 488) [58], which arises from the
naturally and aimlessly [55]. The train of thoughts is
detached from the direct external environment and
directed towards internal notions and ideas [63]. Also
known as task-unrelated thought or daydreaming [57],
mind wandering is described as an unguided state of
disconnectedness from the environment [52], in which
the way of thinking is barely controlled or focused, and
thus free from constraints or boundaries [14, 15, 23].
Furthermore, mind-wandering thoughts are self-
generated and mostly based on autobiographical
experiences [20, 58].

The rate of mind wandering can be influenced by
the commitment to a task. Smallwood et al. describe
that the higher the level of engagement in a task, the
lower the probability of a drift of thoughts [55]. Also,
the general attitude to the task itself reveals different
levels of a wandering mind. If the task is perceived as

pleasant (42.5%), the tendency for task-unrelated
thoughts is much higher than for an unpleasant topic
(26.5%) [34].

To get into the state of mind wandering, sometime
must pass, after interacting with the current
surroundings. Risko et al. show that students during a
lecture tend to task-unrelated thoughts mostly in the
second half class [49], which indicates that the
duration of time can trigger mind wandering. This
effect can be enhanced by the individual level of
motivation and interest in the topic [43], which is a
significant indicator for being in a state of a wandering
mind. Additionally, it is more likely to mind wander
while resting, in non-demanding circumstances and
during task-free activities [13, 46, 61].

As mind wandering is an inattentive, task-
unrelated train of thoughts, negative effects such as
poor performance and high error rates occur [58].
Three areas have already been intensively studied:
reading, learning and driving. First, studies on reading
comprehension [45] show that interest and difficulty
of the given text decrease mind wandering [21, 26].
Once the mind wanders, the understanding suffers [56]
and the duration of reading increases [21]. Second,
mind wandering interrupts learning processes. If
thoughts are migrating, the external information from
the current surrounding have no influence and can
neither be learned nor interpreted [55]. Mind
wandering during learning mostly occurs due to a lack
of interaction, whereby an active cooperation between
students yields the lowest rate of mind wandering [43].
Third, research on driving shows that mind-wandering
drivers are at risk of being adversely affected by
negligence. When the thoughts are wandering, the
reaction time to braking is longer, the velocity higher
and the distance to vehicle in the front is shorter
compared to attentive drivers [71].

Despite its shortcoming, an increasing body of
literature acknowledged that mind wandering also
leads to various positive aspects such as (self-)
reflection, future planning and creative thinking.
Creativity is important for generating new ideas [24].
To be innovative, it is crucial to look at things from
various perspectives and to build something unique
[24]. Literature shows that mind wandering increases
creativity, especially when dealing with complex
problems [10]. In this context, results reveal that the
deliberate sub-type of mind wandering, which happens
with intention and metacognition, positively supports
creative performance. In contrast, spontaneous mind
wandering, which happens without intention or
recognition, is rather negatively related to a creative
outcome [4]. Thus, some authors that do not
differentiate the sub-types conclude that mind
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wandering is mostly counterproductive [31] leading to
the fact that empirical findings are mixed.

Given its ubiquity and complexity, the interest in
mind wandering has increased in the IS domain in
recent years [46, 63, 67]. Oschinsky et al. show that
using hedonic systems (e.g., writing an email) yields
in a higher occurrence of mind wandering than using
utilitarian systems (e.g., using Facebook) [46]. In
addition, Wati et al. refer to mind wandering as
prerequisite for the outcome of performance in case of
accuracy and efficiency adding different IS task
complexities. They figured out that the relation to
efficiency is significant, while the relation to accuracy
is only significant under high task complexity [67].
Based on their results, Sullivan et al. defined
technology-related mind wandering as “task-unrelated
thoughts which occur spontaneously and the content is
related to the aspects of computer systems” [63]. The
authors identified a positive moderating effect
between technology-related mind wandering and
perceived creativity [63]. Yet, the inconsistent results
from the psychological literature of have not yet been
discussed in the 1S domain.

2.2. Creativity and Technology Use

Creativity is a process of creating innovative
solutions and novelties [36]. To describe creativity,
two essential elements are commonly used. Originality
and usefulness [50] or novelty and quality respectively
[36]. Novelty is described as the innovation part, to
create something new and original. Quality in turn
stands for the features of novelty and aims for being
good and useful [36]. Therefore, creativity outlines
something new with an improved benefit compared to
the old solution.

Regarding the process of thoughts, creativity is
divided into two different types of thinking. On the
one hand, creativity is characterized by divergent
thinking, which is a bridge to mind wandering due to
the fact of interrupting current on-task thinking with
unconstrained thoughts to generate different ideas. On
the other hand, it consists of convergent thinking as
process of choosing the “best” option of all appearing
ideas [29, 69]. Thus, creativity denoted the trial of
thinking about ideas and choosing the one solution,
which fits best to the requirements of a given problem.

Due to its relevance for innovation and design, IS
research on creativity has much potential. For
example, Minas and Dennis use the priming effect to
perform an idea generation task with creative support
systems (CSS), which results in an increased creative
output [44]. Moreover, Althuizen and Reichel show
that technology enhances the production of novel ideas
for problem solving, whereby IT-enabled stimuli

providers have a greater effect on creativity than
process guides and mind mappers. This stimuli were
designed to provide relevant information about the
current task by using clues in form of images, sounds,
sentences, or words and thus increase creativity [5]. In
addition, Lee and Choi indicate that organizational
creativity is critical to improve organizational
performance [38]. They study the relation between
knowledge creation, organizational creativity, and
organizational performance. The authors seek to both
help firms to strengthen their performance and
managers to find the right worker for knowledge
creation and thus improve knowledge management.

Through the connectivity of individuals, social
interaction and idea sharing become possible in
technological environments and in a location- and
time-independent way. Consequently, creativity is
highly relevant during collaborative tasks as
individual knowledge and the sharing of it helps
improve team creativity [65]. For example, novelty
and the quality of creative output were researched with
the aid of technology in form of online brainstorming
[12, 16, 25, 42] in collaborative work in connection
with cognitive stimulation. Bhagwatwar et al. show
that priming within a three-dimensional virtual
environment increase the quality of ideas regarding to
a greater breadth and depth [12]. This phenomenon is
also shown by Dennis et al. who indicate that
achievement priming allows people to generate more
creative and unique ideas compared to neutral priming
[16].

While previous literature has spent considerable
efforts to understand mind wandering and creativity
isolated, there is only little research that investigates
this relationship in detail. Since an increasing number
of jobs require a significant amount of creativity, a
better understanding of this relationship is both
promising for literature and relevant for practice.
Against this background, we seek to shed further light
into this phenomenon by raising the following
research question:

RQ: Does a lengthy interruption while using
technology fosters more mind wandering and
thus more creativity compared to a short
interruption?

3. Research Model

In order to address our research question, we propose
a research model that hypothesizes the relationship
between technology use, which we vary in terms of the
length of the interruptions. Moreover, we include mind
wandering as both a mediator and a moderator (c.f.

Page 302



Figure 1). On the one hand, mind wandering is
triggered by interruption and has direct impact on the
creative output. On the other hand, mind wandering

No Interruption
(Control Group)

influence the relation between the interruption impact
and the creative output.

Mind

~

Short Interruption

Long

Wandering
\
H2

— HL J—v Creativity

Figure 1. Research Model

Research suggests that ideation processes require non-
demanding environments, in form of divergent
thinking [29]. Whereby this “can significantly affect
individuals® intrinsic motivation to engage in an
activity, which in turn affects their creativity” (p. 257)
[51]. Interruptions of a primary task serve as the basis
for such a non-demanding  environment.
Consequently, we assume that interruptions influence
the occurrence of mind wandering [37, 39], because
the attention of the primary task can shift towards task-
unrelated thoughts more easily as time passes [22].
This is also in line with Wang et al. who suggest that
under certain circumstances creativity is enhanced
through interruptions [66].

According to the goal-activation model [6], time is
a critical component when it comes to new goals. For
the different duration of both interruptions, we relate
to literature, which also used a single interruption in
experimental setting [27, 35]. Therefore, interruptions
that occur for a short duration of time do not lead to
the formulation of a new goal. In our context, we
assume that short interruptions are not necessarily
related to mind wandering episodes, because our
working memory can still stick to the original goal
(i.e., the primarily task). In contrast, in cases of longer
interruptions, the individuals are much more likely to
let the mind wander and even forget their initial task-
related goals. Similarly to this line of thought, Risko
et al. demonstrate that with increasing time, the
probability of mind wandering increases [49]. Also,
Baird et al. indicate an encouraging effect on creativity
after resting time [10]. Against this background, we
propose our first hypothesis (H1):

Hia: Interruptions lead to a higher degree of
creativity compared to no interruption.

Hab: Long interruptions lead to a higher degree of
creativity compared to short interruptions.

Cognitive concepts such as mind wandering,
mindfulness and cognitive absorption are commonly
used as an accelerator between relationships (e.g.,
[17]). For that reason, previous research has included
mind wandering as a moderator between technology
use and performance [67]. In line with existing studies
on the relationship between mind wandering and
creativity, we propose an accelerating effect between
task-interruption and creativity. In specific, we assume
that the relationship between interruption and
creativity is further strengthened through mind
wandering. Consequently, we hypothesize that:

Hz: The relationship between interruptions and
creativity is accelerated by mind wandering.

4. Methodology

4.1. Experimental Design

To test our hypothesis, we propose a within-design
laboratory experiment with three conditions. A within-
design is most suitable for this endeavor, because
episodes of mind wandering can vary within
individuals over time [28]. Data will be collected from
healthy students from middle-size universities. All
participants get a financial compensation.

4.2. Experimental Task

At the beginning, the experimenter welcomes the
participants and gives them an explanation of the
process. Then a brief introduction to the program,
which is used in the experiment, is given. We will use
the web-based systems PsychoPy3 [47], that is
designed for psychological experiments such as the
proposed one.
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Afterwards, the participants are introduced to the
task. We choose the title task, because it has already
been used in similar research settings [30]. The idea of
the title task is to find a variety of alternative titles for
well-known covers (e.g., for books or movies) [4].
Each participant has to do six tasks in a row. For that
reason, we not only use book covers but also covers
from well-known music titles. In specific, we select
the popular covers from current movies (i.e., “Star
Wars: The Rise of Skywalker” and “Avengers:
Endgame”) that are similar in genre to allow a
comparison. For books, we choose “The Lord of the
Rings: The Return of the King” and “Harry Potter and
the Order of the Phoenix”, which are also from the
same genre. Finally, we chose two music covers,
namely “AC/DC: Highway to Hell” and “Bon Jovi:
It’s my life”.

Within the experimental task, participants are
asked to create as many alternatives as possible and
write them down after they see the original title. This
procedure of creative brain storming and solution
identification is explored in previous literature on
creativity in IS research [5, 16, 25, 42]. For each task,
the participant has 5 minutes to write down alternative
titles. To strengthen the validation of the creative task,
two researchers will evaluate the results
independently. In specific, we will score the creative
output(usefulness and originality) separately on a 5-
point Likert scale ranging from “not at all original” to
“highly original” [4, 50, 53, 70] and from “not at all
useful” to “highly useful” [36, 50]. A combination of
both dimensions is used to measure the overall
creativity of the participant.

4.3. Manipulation

Previous literature indicates a range from 30 sec to
165 sec [27] for a single interruption during an
experiment setting. Consequently, we include an
interruption about 30 seconds and a longer interruption
with 120 seconds. We assume that a longer duration of
task interruption triggers more mind wandering than a
short one. For visualization of these interruptions and
to make it understandable for the participants, we
include a visual loading screen when the interruption
occurs (Figure 2). To indicate that the interruption is
an immediate part of the experiment and not an error
message within the software, an instruction “Please
wait.” above the loading bar is implemented. The
exact period of time in which the loading bar is
completed is not known by participants and can only
be estimated by the pace of completion. After this,
both groups can continue with their ideas within the
remaining time.

Immediately after the processing time, participants
are instructed to complete a final questionnaire. It
measures mind wandering and perceived creativity as
well as the demographics. It takes about 7 minutes.
Finally, the instructor thanks the participants and
hands over their compensation.

Please wait.

Figure 2. Example of the interruption

4.4. Measurement Instruments

In order to identify the occurrence of mind
wandering in the experiment, a self-report
measurement is obtained by means of a questionnaire,
which represents standard in the previous literature
[68]. For the measurement of mind wandering, we
combine two established item collections [46, 67],
which were slightly adjusted to the given
circumstances. The selected items (Table 1) are all
concerned with divergent thinking and denote task-
unrelated thoughts. Additionally, it is to note that all
items are related to the state of mind wandering and do
not describe mind wandering as a trait. This is due to
the fact, that the experiment investigates the situation-
dependent influence on creative output and not the
general attitude concerning wandering thoughts.

Table 1. Mind Wandering Items

When using the technology to brainstorm for
ideas creation ...
MW1 | ..., I thought about something, which was
not related to the booking process.
MW2 | ..., I found myself distracted by other
things.
MWS3 | ..., Thad so many things in mind.
MW4 | ..., | got easily distracted by unnecessary
information.
MWS5 | ..., my mind wandered.
MW6 | ..., | was daydreaming.
MW?7 | ..., 1did not concentrate on the creation
process.

In addition to the evaluation of the title task,
creativity is determined by means of a self-report
guestionnaire. The measurement items refer to the
generation of novel and innovative ideas and are also
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taken from established previous literature [33]. A
complete overview of the remaining items is provided
in Table 2 (Appendix A).

4.5. Preliminary results

Due to the ambivalence of the relationship between
mind wandering and creativity [4, 60], we analyzed
survey data that relate to our research model. In
specific, we seek to provide initial evidence on the
usefulness of our intended manipulation and its effect
on creativity. For that purpose, we used established
measurement scales for related constructs, namely
perceived control [3], temporal disassociation [3], and
perceived creativity [33].

We used data from 81 individuals, on average aged
30 (M = 30.0, SD = 11.0), with 42 percent female and
58 percent male respondents, with an average working
experience of 8 years (M = 8.44, SD = 10.7).

In order to understand whether the planned
manipulation works as intended, we investigate the
relationship between perceived control and temporal
disassociation on mind wandering, because
participants have no way to influence the interruption
and therefore have a lack of control and are likely to
lose their sense of time. While both variables do not
measure interruption directly, we argue that it is a good
first indicator that provides further information on our
proposed hypothesis.

The results of a regression analysis suggest a
significant model fit between control and mind
wandering F(1,79) = 8.43, p = 0.00, with a significant
path coefficient (b = -.34, p = 0.00). Similarly, the
relationship between temporal disassociation and
mind wandering suggests a significant model fit
F(1,79) = 4.32, p = 0.04, with a significant path
coefficient (b = 0.21, p = 0.04).

These significant relationships can be considered
an indicator that the temporal aspect and individual
control take a central role in relation to mind
wandering. Also, it demonstrates that the point of
entry into task-unrelated thoughts is connected to a
certain time interval in which the individual drifts
away from the current environment to a mental state
of inner thoughts, which cannot be controlled by
herself/himself. In summary, the results of the
regression analysis provide initial evidence related to
the first hypothesis (H1a, Hib).

To preliminarily investigate whether mind
wandering has an impact on creativity, we use the self-
reported measures of mind wandering and creativity
[4]. The results of a regression analysis suggests a non-
significant model fit F(1,79) = 0.02, p = 0.89 and a
non-significant relationship between mind wandering
and perceived creativity (b = 0.02, p = 0.89).

According to these results, mind wandering has no
direct influence on the degree of creativity. A drift of
thoughts and thus divergent thinking from the current
situation neither positively nor negatively influenced
the possible resulting creativity. However, empirical
findings in the literature are mixed and need a more
thorough investigation.

5. Discussion

Despite the importance of mind wandering as a

fundamental cognitive process, there is a significant
gap in IS literature in terms of a solid understanding of
its role mind wandering in 1S-related phenomena. We
address this gap by proposing a research model that
integrates mind wandering as a moderator and a
mediation between the length of interruption and
creativity.
The length of the interruptions is a critical concern
here, because the length can have a significant impact
on the primary task. Long interruptions are assumed to
make it difficult to return to the primary task. Previous
literature has suggested that this resumption lag [7]
varies between 1 and 24 minutes [1]. Consequently, an
effective interruption leads to a considerable amount
of time to bring the user’s attention back. This
research, which includes a variation of interruption
length, can therefore informs future research its impact
on specific outcome variables such as mind
wandering.

Previous literature also stressed the importance of
intuition and intuitive action. For example, Eling et a.
demonstrate that an intuitive analysis yield in quicker
decisions [19]. In case of our proposed experiment,
mind wandering can similarly stimulate this kind of
intuitive action when participants generate titles
quicker. As a consequence, this research has also the
potential to contribute to a better understanding of
intuition.

Based on our results, we can derive several
implications for research and practice. For theory, our
study contributes to a better understanding of mind
wandering while using technology. Moreover, while
research in the domain of psychology has shown that
there is a positive relationship between mind
wandering and creativity [4, 10], IS literature lacks
empirical evidence on this relationship in terms of
technology use. Consequently, this research
contributes to existing IS literature that has primarily
concentrated on on-task task performance [63, 67] by
focusing on task creativity and innovative output
induced by off-task thoughts.

An interruption while using technology is
commonly considered as a negative as well as stressful
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aspect, which reduces task-performance [2, 8]. In line
with other authors, who already shifted their attention
towards positive outcomes of interruptions [2], we
propose another perspective on the value of
interruptions at work. While others have argued that
interruptions are disruptive [9, 27], we suggest that
interruptions can lead to mind wandering activities
which in turn lead to the positive outcome of creating
new ideas. This distinguishes it from other creative
processes, because mind wandering is task-unrelated
and unguided and has gained only little attention so
far. Therefore, we seek to contribute to existing
literature on interruptions and its consequences from a
new perspective.

This research is also promising for the
development and design of IS. Interruptions as
suggested here can be integrated in any class of
system. We argue that based on its effects on mind
wandering, interruptions are most likely beneficial in
systems that are used in creative work. In contrast,
systems that are designed for routine work and tasks
that requires a high degree of attention should avoid
any kind of distraction.

Since we focus on a cognitive process, this
research can also inform IS design when it comes to
neuroadaptive systems [48, 64]. Therefore, systems
that use neurophysiological data to detect mind
wandering episodes can maintain (or avoid)
interruptions to either foster mind wandering or reduce
it. This topic travels well with the rising interest in
NeurolS research and can also learn from integrating
objective neuroimaging measures to further elaborate
on the validity of measuring cognitive concepts such
as mind wandering and creativity.

This research also has important implications for
practice. Above all, we argue that mind wandering
episodes can be valuable at work. Since creativity is a
pivotal human asset, this research can inform practice
on how to design workplaces and workplace IT. While
technology is mostly designed to keep our attention
(see for instance [54]), research shows that is time to
think about alternatives. Particularly, organizations
that depend on creative thinking should take concepts
like mind wandering and daydreaming into
consideration when designing future-oriented jobs.

6. Limitations and Outlook

As every research, this study comes with some
limitations that should be addressed in future research.
First, we used survey data to get preliminary insights
on the usability of our research model. Consequently,
future research should go one step further by carrying
out an experimental study with an experimental task to

get further insights. This is also relevant in terms of
the manipulation. More empirical insights are required
to justify the length of the interruption.

Like other studies that focus on cognitive
processes, self-reported measures can be biased. This
can be particularly relevant in terms of mind
wandering because participants are not always aware
that their mind is wandering or can recall their train of
thoughts. This relates to the fact that mind wandering
is considered the standard process in nearly every
daily activity [34]. Thus, the triangulation of certain
measurement methods may become more important in
future research.

Finally, this research is primarily motivated with
previous insights from cognitive sciences and mind
wandering in specific. Consequently, more insights
can be generated by extend this perspective by
integration other theories from the creativity literature.
For example, the theory of inventive problem solving
(TRIZ) [41] and concept-knowledge theory (C-K
theory) [32]) are promising candidates to justify
potential outcomes better. This is particularly relevant
when it comes to the distinction between divergent and
convergent thinking [29, 69], which contribute a
substantial part to the idea creation process.

Since creative processes are highly important for
many knowledge workers, this research is most
promising in a field setting with a strong external
validity.
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Appendix A

Table 2. Measurement Items

Creativity [33]

During the brainstorming session ...
CREA1L | I seek new ideas and ways to solve
problems.
CREA2 | = I_generate ideas revolutionary to the
field.
..., L think it is a good role model for
CREA3 innovation/creativity.
CREA4 | = I try new ideas and approaches to a
problem.
Temporal Dissociation [3]
Please put yourself back in the given
situation. In the experienced situation ...
TD1 ..., I lose track of time.
TD2 ..., time flies.
D3 ooy I spend more time than I had
intended.
Control [3]
Please put yourself back in the given
situation. In the experienced situation ...
CO1 ..., I feel in control.
CO2 ..., | feel that I have no control.
CO3 ..., | control my interactions.
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