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Abstract | Background: While smartphones enhance communication and productivity, they may
negatively affect mental health and cognitive performance. They can be distractive where the risk
can have substantial consequences (e.g., in traffic, while working). Even when not in use,
smartphones can be distracting and reduce cognitive capacity. This mere presence of smartphones
has been described as having an adverse impact on social interaction and cognitive performance.
Since creativity is also an increasingly important skill for finding new and useful ideas, the impact
of mere presence on creative thinking should be investigated, as considerable evidence is missing.
Objectives: The first goal of this study is to replicate the reduction effect of the mere presence of
one's smartphone on cognitive capacity and test the effect of the dependency relationship on this
hypothesized reduction. The second goal is to investigate this effect on divergent thinking.
Methods: A between-subject experiment was carried out with two groups. One group was
instructed to leave their phones with their other belongings at the front of the testing room (no
phone group) while the second group could keep their phones with them and were instructed to
place them on the desk with the screen down, volume and vibrations off. Both groups were tested
with tests of attention, fluid intelligence, two divergent thinking tasks (verbal and figural), and the
Smartphone Addiction Scale. The data from 47 participants were used to test the hypotheses.
Results: The study did not find an effect of mere presence on attention. The groups differed in the
expected direction, but the difference was not statistically significant, p =.592, Vargha and
Delaney's A12 = .52. There was also not a significant effect for fluid intelligence with p = .834, A12
= .41. For divergent thinking, Principal Component Analysis was used to generate verbal and
figural scores. We did not find a significant reduction in these two scores, verbal p = .926 with A12
= 0.32, figural p = .069, A12 = .55. There was no support for a moderation effect of smartphone
dependency. Discussion and conclusion: Our data do not support the mere presence effect and its
negative impact on cognition or divergent thinking. We have considered the differences in the
location and ownership of the phone. It can be suggested that having one's own smartphone in the
field of vision but knowing it is turned off is not as distracting as having an unknown smartphone
where one cannot be sure if it is on or off. Another reason is the small sample size, which affects
the possibility of detecting small effects. We propose the potential detectability of these effects in
larger samples and advocate for continued research on technology's impact on cognition and
creativity.
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Introduction

With the rapid spread of smart technologies and smartphones in particular, many researchers have
become interested in their impact on human health, behavior, and the mind. Despite the
undeniable benefits such as quick communication, social connectedness, work accessibility, safety,
and entertainment, the use of smartphones also comes with significant challenges. These include
the adverse effects on mental health (Sohn et al., 2019), poorer well-being (Horwood & Anglim,
2019), a negative association with academic performance (Amez & Baert, 2020), lower quality of
social interaction (Dwyer et al., 2018), sleep quality (Lanaj et al., 2014) and cognitive performance
(Wilmer et al., 2017 for a review).

Cognitive performance has been studied extensively in connection with phones and around 55% of
US responders have reported that they find their smartphones distractive (Smith, 2015). Indeed, it
can be difficult to focus on tasks if one hears or sees a phone notification. As we can get over 60
notifications a day (Liao & Sundar, 2022; Sahami Shirazi et al., 2014), this can lead to a loss of
attention numerous times. Even without a real notification, one can get the urge to check their
phone as if it had vibrated. This phenomenon is known as phantom vibration (Deb, 2015). Around
28% of car accidents are reported to be caused by driver distraction (NCSA, 2018) and therefore,
attention related to smartphones is broadly studied behind a steering wheel. In driving simulations,
young drivers have up to an 8.3% higher risk of an accident due to smartphone use, and this risk is
even higher among the elderly at 134.5% (Ortiz et al., 2018). In addition to drivers, naturalistic
observations have shown that pedestrians also put themselves into more dangerous situations if
they use smartphones (31% versus 19% for non-users) (Horberry et al., 2019).

The long-term effects of smartphone use on attention are not well-known and no clear conclusion
can be reached from previous studies (Liebherr et al., 2020). In one explorative study by Hadar et
al. (2017), a group of non-users used a smartphone during a three-month intervention. The results
suggest that smartphone use may be causally related to impaired numerical processing and
negative social cognition effects.

The effect of smartphone distraction while driving is an example of research that is interested in
the impact of technology on top-down attentional processes, i.e., processes where attention is
consciously focused and executed. The complementary process is bottom-up, which is automatic
and driven by the importance of stimuli (Connor et al., 2004; Katsuki & Constantinidis, 2014).
Research has indicated that more personally relevant triggers can interfere with attention and
concentration (Wingenfeld et al., 2006). Phones can be viewed as socially relevant stimuli as they
help us fulfill our social (Kardos et al., 2018) and informational needs (Atchley & Warden, 2012).

For most users, their smartphone is close to them for most of the day and they spend around 3.7
minutes on average every hour interacting with them (Christensen et al., 2016). However, while
doing other tasks and activities, this device might still have an impact on the mind and behavior,
even without direct interaction. The distraction by the mere presence of one's phone has mainly
been studied within cognitive functions (Thornton et al., 2014) and social interactions (Przybylski &
Weinstein, 2013). In their first study with 57 students (Thornton et al., 2014), a group of
participants in a laboratory setting had the experimenter's cell phone on the table in front of them
while being given two concentration tasks (The Trail Making Test (Reitan, 1992) and Digit
cancellation task (Teuber, 1972)). In contrast, the control group had a similarly sized spiral
notebook on the desk in the parallel position. In both tasks, the groups only differed in the more
difficult parts or in the accuracy of the performance. The experimental group was significantly
more distracted by the mere presence of a cell phone. A second study (47 participants) replicated
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the effect in a class setting with similar results; the group performance differed in more difficult
tasks as a result of the cell phone presence.

Similar results have been reported by Ward et al. (2017) in their study of 548 undergraduates.
They tested three groups (smartphones in a different room, in a bag/pocket, or on the table) in the
differences in measures of available cognitive capacity (working memory capacity test and fluid
intelligence test). The results suggest a significant trend of decreasing available cognitive capacity
with increasing smartphone salience. In a follow-up study with 296 undergraduates, the condition
of power mode was introduced with all participants randomly assigned to the on or off mode of the
phone. While the same trend was found, there was no significant relationship found with the power
condition. Moreover, the mere presence effect was significant with the working memory capacity
task but not with the Go/No-Go task, which is a measure of sustained attention (Bezdjian et al.,
2009). A moderation effect of smartphone dependence was found for the working memory capacity
measure with more dependent participants performing the worst in the phone-on-a-desk group. On
the other hand, the best performance was measured for the highly (+1 SD) dependent group in the
other-room condition, suggesting a strong smartphone dependence-salience relationship.

In a driving scenario, Strayer and Johnston (2001) found no significant difference in mistakes made
between participants having a conversation via handheld or hands-free cell phones during
simulated driving. However, both cell phone conditions made more mistakes than listening to a
radio broadcast. Therefore, the effect of phone usage distraction was present, although not the
effect of mere presence. In their conceptual replication and extension of Thornton et al. (2014), Ito
and Kawahara (2017) suggest that a mobile phone in the visual field is distracting due to filtering
costs (in comparison to a notepad). This has also been supported by the finding that participants
with lower scores on Internet use/attachment had better performance in a cognitive task when a
device was in sight than the higher scoring group. This further supports the role of smartphones as
relevant stimuli and consequently, higher salience with higher importance of a device to its user. In
the current study, the first goal is to replicate the concept of the mere presence effect on available
cognitive domains and to test the moderation of smartphone dependence on this effect.

In addition to cognitive skills, being able to come up with more creative ideas has become a crucial
skill in increasingly more jobs. UNESCO has selected creativity as one of the key competencies for
the future (Marope et al., 2017). One part of being creative is to generate novel and useful ideas in
an open-end problem solution. This ability is known as divergent thinking (Guilford, 1967).  While
cognitive performance has been extensively studied with smartphones, less research has been
done in creative domains. Although people generally believe that smartphones have a generally
negative effect on creativity, data has only offered limited evidence to support this belief. Indeed,
only a marginally inconsistent correlation between screen time and divergent thinking has been
found (Olson et al., 2022). Unfortunately, we have not found a study looking at the effect of the
mere presence of one's smartphone on divergent thinking. Therefore, the second objective of the
present study is to test the impact of the presence of smartphones on divergent thinking
performance.

The current study aims to replicate the mere presence of a smartphone in cognitive capacity and
divergent thinking, and also the dependency of the smartphone as a possible moderator of this
relationship.
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Methods

Participants

Fifty-three university students participated in the study with the possibility of winning cinema
tickets as a reward. The required sample size was estimated based on previous studies (Thornton
et al., 2014) with the maximum feasibility of available resources. The study was promoted as a
research study of creativity and mental abilities. As smartphones were not mentioned in the
promotion or enrollment criteria, data from six participants could not be used for the analysis as
they reported not owning one. Two more participants were excluded from the divergent thinking
analysis as they did not complete two tasks. Forty-seven participants were used in the analysis of
which twenty-four were in the experimental condition. The research sample consisted of 77%
females with an average age of 21.77 (SD = 3.18). Table 1 shows the descriptive statistics of the
sample. The data were collected in February and March 2019. The study was approved by the
Ethics Committee at the Department of Psychology.

Table 1 Descriptive statistics of the research sample

Note. SP = Smartphone, SD = Standard Deviation

Design and procedure

The present study used a between-subject experimental design with a random condition
assignment at a group level. There were several time slots reserved for the experiment and
participants could choose one when registering for the study. The participants then arrived at the
pre-selected time in the research room. Those in the control condition (no phone) were instructed
to leave their belongings, including their mobile phones, at the front of the room in a hall which
could be closed by a door from both sides. A research assistant was always present and was
introduced as the person responsible for supervising the belongings. The experimental group was
instructed to place their phones in front of them with the screen down to be used later. First, the
participants completed the Alternative uses task, followed by the figural part of Torrance's
divergent thinking test, the d2 attention test, the Vienna Matrix test and the Short Version of the
Smartphone Addiction Scale with demographics. The real purpose of the procedure was revealed to
the participants in the final part. The option to not include their records in the study was given to
them although none of the participants opted for this.
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Statistical analysis

First, a Welch t-test on the age between the experimental and control conditions was used to
ensure that the groups were randomly created. This did not show a significant age difference,
t(50.82) = 1.39, p = .169. Regarding sex, a Chi-square test showed that sex did not differ either,  Χ
2(1) < 0.01, p = .965. Therefore, randomization at the group level was successful. Nonparametric
Mann-Whitney U tests were used to test the differences between the groups while Vargha and
Delaney's A12 (2000) was calculated as the effect size. The A12 describes the probability that a
randomly selected participant from the group without a phone would have a greater score than a
randomly selected participant from the group with a phone. Since multiple divergent thinking
scores were used for measurement, a Principal Component Analysis (PCA) was used to explore the
underlying structure and reduce the number of dimensions for hypothesis testing. The package
psych (Revelle, 2020) was used for the calculations with varimax rotation. Regression models were
performed to test the moderation effects.

Materials

Alternative Uses (AU)

There were two tasks used to assess verbal and figural divergent thinking potential. In the
Alternative Uses task (Guilford, 1967), participants are asked to write down as many possible uses
of an ordinary item as possible. The item selected for this study was a brick, one of the most used.
There was no time limit given in the instructions, otherwise, the instruction was the same as in
Gilhooly et al., (2013). Four attributes were measured to create the total scores – fluency (number
of created responses), flexibility (number of unique response categories), originality (frequency of
a response) and elaboration. The latter describes how much the response is elaborated from the
simplest description of a core idea behind the response. As this method has not been standardized
in the Czech environment, frequency tables were created to score flexibility and originality from all
the responses in the sample. The time limit was set to 3 minutes.

Torrance's Test of Creative Thinking (TTCT)

For the second part of the creativity assessment, a single figural task called the circles was used
from the Slovak version of Torrance's Test of Creative Thinking (Jurčová, 1984). The goal is to finish
the preprinted circles. The same four scores were measured as in Alternative Uses: fluency,
flexibility, originality and elaboration. Frequency tables to assess flexibility and originality were
used from the manual. The reported mean reliability between raters is r = .97, with a mean
reliability of the test rest r = .67.

d2 Test of Attention (d2)

The d2 is a cancellation test based on the presentation of visually similar stimuli (Balcar, 2000;
Brickenkamp & Zillmer, 1998). It is used as a brief and reliable measure of attention and
concentration processes. Participants have to cancel a specific target character and ignore
distractors in 14 rows, with a time limit of 20 seconds per row. A concentration performance score
was used which is the total number of correctly canceled items minus the total number of
incorrectly canceled items. The Czech manual reports a reliability of r > .90 (Balcar, 2000).
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Vienna Matrix Test (VMT)

The VMT (Formann, 2002) was selected as a measure of fluid cognitive ability to assess available
cognitive resources. This intelligence test was developed as a successor to Raven's matrix tests.
The test consists of 24 items in Raven's style where one object is missing in the 3*3 matrix, with
eight response options. The manual reports Cronbach's α = .81.

Smartphone Addiction Scale – Short Version (SAS – SV)

In order to measure smartphone addiction as a possible moderator of the effect of mere presence,
a self-report questionnaire by Kwon et al. (2013) with ten items and a six-point Likert scale (1:
'strongly disagree', 6: 'strongly agree') was used. The Czech version was translated by
Švidrnochová (2018) and has Cronbach's α = .85 in the original translated version. In the current
study α = .74.

Results

Main Analysis

As the mere presence effect was hypothesized, all the reported p-values were one-tailed. Most of
the variables did not follow a normal distribution and therefore, nonparametric tests were used. All
the analyses were performed in R 4.1.3 (R Core Team, 2022). Table 2 presents the descriptive
statistics of the cognitive variables according to the groups.

Table 2 Descriptive statistics for the task performance assessments

Notes. SP = Smartphone, SD = Standard Deviation, d2 = d2 Test of Attention, VMT = Vienna Matrix
Test

Effect of smartphone presence on cognitive resources

It was expected that the mere presence of one's smartphone would reduce available cognitive
resources, i.e., attention and fluid intelligence. First, the difference in the attention performance
scores was tested using a Mann-Whitney U test, U = 287.5, p = .592. However, it was not found to
be statistically significant, A12 = .52, indicating a slightly higher probability of having a higher
scoring participant from a randomly selected pair in the group without a phone.
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Figure 1 Box plots of group differences in attention performance

Notes. SP = Smartphone

A Mann-Whitney U test looked at the differences between the groups in fluid intelligence, U = 230,
p = .834, A12 = .41. However, the experimental group was not found to be significantly different
from the control group.
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Figure 2 Box plots of group differences in fluid intelligence performance

Notes. SP = Smartphone

Effect of smartphone presence on divergent thinking

Two main components were extracted with the Principal Component Analysis. They both
demonstrate the figural and verbal method differences almost perfectly. The factor loadings can be
found in Table 3.

Table 3 Divergent thinking loadings from the Principal Component Analysis

 

Notes. AU = Alternative Uses, TTCT = Torrance's Test of Creative Thinking
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The component scores for both the figural and verbal creativity scores were used to test the
differences between the groups. The score for figural divergent thinking was W = 305, p = .069, A
12 = .55 and the score for verbal W = 179, p = .926, A12 = 0.32. The mere presence of a
smartphone was not found to have an effect on creative potential either. The descriptive statistics
are presented in Table 4.

Table 4 Descriptive statistics for divergent thinking assessments

 

Notes. SP = Smartphone, SD = Standard Deviation, AU = Alternative Uses, TTCT = Torrance’s Test
of Creative Thinking

Figure 3  Box plots of group differences in divergent thinking performance

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 9

https://individualandsociety.org


Notes. SP = Smartphone

Moderation effect of smartphone addiction

In order to test the hypothesis of moderation, regression models were created with attention and
fluid intelligence as the dependent variables and group membership, SAS score and their
interaction as the independent variables. Even though the dependent variables did not follow a
normal distribution, the regression method was used due to marginal sampling skewness of the
residuals (>-0.75) for all models. In both models, the interaction effect was not significant for
attention score ꞵ = 0.18, 95% CI [-0.44, 0.79], p = .559 or fluid intelligence    ꞵ = 0.41, 95% CI [-0.18,
1.00], p = .172. There were similar results found for the verbal and figural divergent thinking
scores where the effect of the interaction on the former was   ꞵ = -0.05, 95% CI -0.67, 0.57] with p =
.708, and for the latter  ꞵ = 0.21, 95% CI [-0.42, 0.85], p = .439. The mean of SAS in our data was
27.23 with SD = 6.44.

Exploratory analysis

In the last step of the analysis, Spearman correlations between cognitive and creative measures
were tested. The results are presented in Table 5. There was no specific hypothesis prepared.

Table 5 Spearman correlations of cognitive and divergent thinking variables

Notes. N = 50, VMT = Vienna Matrix Test, d2 = d2 Test of Attention, DT = Divergent thinking, AU =
Alternative Uses, TTCT = Torrance’s Test of Creative Thinking, F = Fluency, Fx = Flexibility, O =
Originality, E = Elaboration, *p < .05

Discussion

The current study had two research goals. The first was to experimentally replicate the mere
presence effect of one's smartphone on available cognitive capacity in a sample taking into
account the degree of importance of the device as measured by an individual's self-reported
smartphone dependency. The second was to investigate the same effect on divergent thinking
skills. Despite notable evidence from previous studies, the current study did not find a reduction in
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attention performance in the presence of a smartphone. This is in contrast to previous studies e.g.,
Thornton et al., 2014), which have described this effect. In their study, the mean effect size was
found to be ��p

2 = .11 (for Study 1) which is considered a medium or large effect. In a following
study by Ward et al. (2017), the effect size for attention span was �� p

2 = .014 which could be
considered a small effect. This difference is not surprising as the latter study had a larger sample
size (almost ten times more) and therefore enough power to discover even a smaller effect. While
the current results showed a difference in attention performance between the groups in the
expected direction, it was not found to be statistically significant. Hence, it can be suggested that
the present study lacked the potential power to discover this small effect. In terms of the
measurements, similar to Thornton et al. (2014), where The Trail Making Test (Reitan, 1992) and
Digit cancellation task (Teuber, 1972) were used, in our study, assessment of attention was done
by d2 Test of Attention. This test is used in applied settings, as a short and efficient assessment
with good overall validity (Balcar, 2000). Therefore, it is possible to rely on these results regarding
measurement quality.

Another factor that differed in comparison to Ward et al. (2017) is that they used a computer-
based assessment of working memory capacity unlike the current study which used paper-and-
pencil tests like Thornton et al. (2014). It is possible that working on a paper might put a
smartphone more easily in the field of vision and thus make it more distracting. This is supported
by Ito and Kawahara (2017) who used a computer-based task but with an attached smartphone
with a flexible-arm clip to keep the researcher's device in a specific place. Their effect size for the
mere presence effect was ��p

2 = .11, which is again a medium to large effect. The instructions given
to participants in the current study did not specify the exact spot where they should place their
phones; only that it should be on their desk with the screen down and both the volume and
vibrations off. While the phone was their own as in Ward et al. (2017), Ito and Kawahara (2017)
and Thornton et al. (2014) used the researcher's device. It would be expected that using one's
smartphone would be more disturbing as it is a personally relevant stimulus (Wingenfeld et al.,
2006). As phones with notifications are distracting (Smith, 2015), participants with devices in front
of them that are not theirs may expect them to start ringing, as they may not be sure that they are
properly turned off. Therefore, participants with their own phones, which have been turned off by
themselves, might be more focused on a task as they know the phone will not ring.

Participants who were in the 'no phone' condition might have felt uncomfortable as their phone
was not with them. Despite the research assistant being there to look after the phones, this may
still have been an unpleasant situation where it was hard to concentrate. This specific anxiety
connected to phones is known as nomophobia (King et al., 2013). For users with a high fear of not
being connected, reduced learning can occur (Mendoza et al., 2018). This could support the fact
that the group with phones on their desks did not have to leave any belongings in a different room
and did not therefore have any anxiety-causing situations.

The second cognitive measure used was a test of fluid intelligence known as the Vienna Matrix
Test. Similarly, in this task, we did not find a significant difference between groups, hence, no mere
presence effect. In contrast to the attention measure, the current data do not support a similar
direction of the difference. With a similar test (10-item subset of Raven's Standard Progressive
Matrices), Ward et al. (2017) found a significant small effect of ��p

2 = .015. Although the current test
has a wider range (24 items) and was used with the original instructions and time, the possible
effect size would be smaller than can be reliably found with the current sample size. Since the test
is used in applied settings to measure IQ (Formann, 2002), it might not tap the currently available
cognitive resources but the stable general mental ability of participants.
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Although creativity is an important skill, the question of technological influence on the ability to
come up with novel ideas has not been studied extensively. The present study used two different
measures of divergent thinking to capture the potential diversity better. In order to extract the
common variance, principal component analysis was carried out and yielded two creativity
components: verbal and figural. Neither of them demonstrated a significant difference between the
phone location groups although the figural score was different between the groups and showed a
'trend', as p < .1. The group without a phone also scored better than the group with the phone
which could be an indication of the mere exposure effect. On the contrary, the difference was in
the opposite direction for verbal divergent thinking i.e., the group without phones performed
worse. Since this is unambiguous support of the effect on divergent thinking, it can be concluded
that the data did not demonstrate a significant and stable effect resulting in poorer performance
under the mere presence of one's smartphone.

Given the originally expected effect was not observed, the dependency-salience relationship was
not supported by the data either. The mean score of the Short Version of Smartphone Addiction
Scale (M = 27.23) was just slightly higher than in the original study (M = 25.26) by Kwon et al.
(2013), and 30% had a score equal to or higher than the cut-off suggested by the original authors.
An analysis on this subsample was not carried out however as the number of participants would
have been too small to rely on such a result.

In the exploratory analysis, the focus was on the relationship between the cognitive divergent
thinking measures. There was no relationship found between these two groups except for a
positive correlation between attention and figural flexibility and fluency. This is contrary to
previous findings by Necka (1999) who found a negative relationship. Since both divergent scores
are based on the number of ideas and their categories, but not elaboration or originality, simply
being able to focus on a task and bring more ideas might have been a stronger factor. However, no
stable relationship between either verbal and figural divergent thinking abilities and cognitive
factors was found.

As already discussed, the current study lacked the necessary power to confidently find an effect of
reducing cognitive resources by the mere presence of a smartphone. Based on previous studies,
this effect seems rather small in effect size and therefore a larger sample size is needed. The study
was based on a single-point assessment and therefore a momentary condition of participants
might have played a role, e.g., time of the day, having a coffee before, and so on. The participants
were not instructed before the experimental session and there was no measurement of
nomophobia used. Therefore, it is not possible to conclude whether participants in the 'no phone'
condition were more anxious because their phones were in the other room. Finally, only university
students participated in this study and thus selection bias might be present. As a result, the
generalizability of the results is limited.

Due to the null results, this research did not support the idea that the effect of mere presence is
present, especially in small samples. In the future, more research on the impact of technologies on
human creative processes, from momentary divergent thinking to long-term creative processes,
and how it is affected by possible distractions from smartphones would be of interest.

Acknowledgments

Data collected for this study were originally used for the first author's bachelor thesis. The research
was conducted in compliance with the ethical standards and was approved by the Ethics

Committee at the Department of Psychology, Palacky University in Olomouc.

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 12

https://individualandsociety.org


The funding for the present publication was provided by the Czech Ministry of Education, Youth and
Sports for specific research (IGA_FF_2023_025).

We confirm that we reported all measures, conditions, data exclusions, and how the sample size
was determined for all experiments. Anonymized data, R script, and materials have been made

publicly available at the osf.io and can be accessed at https://osf.io/6vbct/.

The authors did not preregister their analysis plan.

The authors have no conflicts of interest to declare.

CRediT statement

Author 1: Conceptualization, Methodology, Conceptualization, Formal analysis, Investigation, Data
curation, Visualization, Writing - Original Draft, Writing - Review & Editing.

Author 2: Conceptualization, Methodology, Supervision, Writing - Reviewing and Editing

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 13

https://osf.io/6vbct/
https://individualandsociety.org


References

Amez, S., & Baert, S. (2020). Smartphone use and academic performance: A literature review.
International Journal of Educational Research, 103, 101618.
https://doi.org/10.1016/j.ijer.2020.101618

Atchley, P., & Warden, A. C. (2012). The need of young adults to text now: Using delay discounting
to assess informational choice. Journal of Applied Research in Memory and Cognition, 1(4),
229–234. https://doi.org/10.1016/j.jarmac.2012.09.001

Balcar, K. (2000). Test pozornosti d2. Testcentrum.

Bezdjian, S., Baker, L. A., Lozano, D. I., & Raine, A. (2009). Assessing inattention and impulsivity in
children during the Go/NoGo task. British Journal of Developmental Psychology, 27(2), 365–383.
https://doi.org/10.1348/026151008X314919

Brickenkamp, R., & Zillmer, E. (1998). The d2 Test of Attention. Hogrefe & Huber Publishers.

Christensen, M. A., Bettencourt, L., Kaye, L., Moturu, S. T., Nguyen, K. T., Olgin, J. E., Pletcher, M. J.,
& Marcus, G. M. (2016). Direct Measurements of Smartphone Screen-Time: Relationships with
Demographics and Sleep. PLOS ONE, 11(11), e0165331.
https://doi.org/10.1371/journal.pone.0165331

Connor, C. E., Egeth, H. E., & Yantis, S. (2004). Visual Attention: Bottom-Up Versus Top-Down.
Current Biology, 14(19), R850–R852. https://doi.org/10.1016/j.cub.2004.09.041

Deb, A. (2015). Phantom vibration and phantom ringing among mobile phone users: A systematic
review of literature. Asia-Pacific Psychiatry, 7(3), 231–239. https://doi.org/10.1111/appy.12164

Dwyer, R. J., Kushlev, K., & Dunn, E. W. (2018). Smartphone use undermines enjoyment of face-to-
face social interactions. Journal of Experimental Social Psychology, 78, 233–239.
https://doi.org/10.1016/j.jesp.2017.10.007

Formann, A. (2002). Vídeňský maticový test (J. Klose, D. Černochová, & P. Král, Trans.).
Testcentrum.

Gilhooly, K. J., Georgiou, G., & Devery, U. (2013). Incubation and creativity: Do something different.
Thinking & Reasoning, 19(2), 137–149. https://doi.org/10.1080/13546783.2012.749812

Guilford, J. P. (1967). The nature of human intelligence. McGraw-Hill.

Hadar, A., Hadas, I., Lazarovits, A., Alyagon, U., Eliraz, D., & Zangen, A. (2017). Answering the
missed call: Initial exploration of cognitive and electrophysiological changes associated with
smartphone use and abuse. PLOS ONE, 12(7), e0180094.
https://doi.org/10.1371/journal.pone.0180094

Horberry, T., Osborne, R., & Young, K. (2019). Pedestrian smartphone distraction: Prevalence and
potential severity. Transportation Research Part F: Traffic Psychology and Behaviour, 60, 515–523.
https://doi.org/10.1016/j.trf.2018.11.011

Horwood, S., & Anglim, J. (2019). Problematic smartphone usage and subjective and psychological
well-being. Computers in Human Behavior, 97, 44–50. https://doi.org/10.1016/j.chb.2019.02.028

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 14

https://individualandsociety.org


Ito, M., & Kawahara, J.-I. (2017). Effect of the Presence of a Mobile Phone during a Spatial Visual
Search. Japanese Psychological Research, 59(2), 188–198. https://doi.org/10.1111/jpr.12143

Jurčová, M. (1984). Torranceho figurálny test tvorivého myšlenia. Psychodiagnostické a didaktické
testy.

Kardos, P., Unoka, Z., Pléh, C., & Soltész, P. (2018). Your mobile phone indeed means your social
network: Priming mobile phone activates relationship related concepts. Computers in Human
Behavior, 88, 84–88. https://doi.org/10.1016/j.chb.2018.06.027

Katsuki, F., & Constantinidis, C. (2014). Bottom-Up and Top-Down Attention: Different Processes
and Overlapping Neural Systems. The Neuroscientist, 20(5), 509–521.
https://doi.org/10.1177/1073858413514136

King, A. L. S., Valença, A. M., Silva, A. C. O., Baczynski, T., Carvalho, M. R., & Nardi, A. E. (2013).
Nomophobia: Dependency on virtual environments or social phobia? Computers in Human Behavior
, 29(1), 140–144. https://doi.org/10.1016/j.chb.2012.07.025

Kwon, M., Kim, D.-J., Cho, H., & Yang, S. (2013). The Smartphone Addiction Scale: Development and
Validation of a Short Version for Adolescents. PLOS ONE, 8(12), e83558.
https://doi.org/10.1371/journal.pone.0083558

Lanaj, K., Johnson, R. E., & Barnes, C. M. (2014). Beginning the workday yet already depleted?
Consequences of late-night smartphone use and sleep. Organizational Behavior and Human
Decision Processes, 124(1), 11–23. https://doi.org/10.1016/j.obhdp.2014.01.001

Liao, M., & Sundar, S. S. (2022). Sound of silence: Does Muting Notifications Reduce Phone Use?
Computers in Human Behavior, 134, 107338. https://doi.org/10.1016/j.chb.2022.107338

Liebherr, M., Schubert, P., Antons, S., Montag, C., & Brand, M. (2020). Smartphones and attention,
curse or blessing? - A review on the effects of smartphone usage on attention, inhibition, and
working memory. Computers in Human Behavior Reports, 1, 100005.
https://doi.org/10.1016/j.chbr.2020.100005

Marope, M., Griffin, P., & Gallagher, C. (2017). Future Competences and the Future of Curriculum: A
Global Reference for Curricula Transformation. International Bureau of Education (UNESCO).
https://fundaciobofill.cat/uploads/docs/9/s/a/p/n/m/m/c/0/book_complete_future_competences_and_t
he_future_of_curriculum.pdf

Mendoza, J. S., Pody, B. C., Lee, S., Kim, M., & McDonough, I. M. (2018). The effect of cellphones on
attention and learning: The influences of time, distraction, and nomophobia. Computers in Human
Behavior, 86, 52–60. https://doi.org/10.1016/j.chb.2018.04.027

NCSA, N. C. f. S. A. (2018). Distracted driving 2016 Traffic Safety Facts Research.

Necka, E. (1999). Creativity and attention. Polish Psychological Bulletin, 30, 85–98.

Olson, J. A., Sandra, D. A., Langer, E. J., Raz, A., & Veissière, S. P. L. (2022). Creativity and
Smartphone Use: Three Correlational Studies. International Journal of Human–Computer Interaction
, 0(0), 1–6. https://doi.org/10.1080/10447318.2022.2088451

Ortiz, C., Ortiz-Peregrina, S., Castro, J. J., Casares-López, M., & Salas, C. (2018). Driver distraction
by smartphone use (WhatsApp) in different age groups. Accident Analysis & Prevention, 117,
239–249. https://doi.org/10.1016/j.aap.2018.04.018

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 15

https://individualandsociety.org


Przybylski, A. K., & Weinstein, N. (2013). Can you connect with me now? How the presence of
mobile communication technology influences face-to-face conversation quality. Journal of Social
and Personal Relationships, 30(3), 237–246. https://doi.org/10.1177/0265407512453827

R Core Team. (2022). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.R-project.org/

Reitan, R. (1992). Trail making test: Manual for administration and scoring. Reitan
Neuropsychology Laboratory.

Revelle, W. (2020). psych: Procedures for Psychological, Psychometric, and Personality Research.
Northwestern University. https://CRAN.R-project.org/package=psych

Sahami Shirazi, A., Henze, N., Dingler, T., Pielot, M., Weber, D., & Schmidt, A. (2014). Large-scale
assessment of mobile notifications. Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems, 3055–3064. https://doi.org/10.1145/2556288.2557189

Smith, A. (2015, April 1). U.S. Smartphone Use in 2015. Pew Research Center: Internet, Science &
Tech. https://www.pewresearch.org/internet/2015/04/01/us-smartphone-use-in-2015/

Sohn, S. Y., Rees, P., Wildridge, B., Kalk, N. J., & Carter, B. (2019). Prevalence of problematic
smartphone usage and associated mental health outcomes amongst children and young people: A
systematic review, meta-analysis and GRADE of the evidence. BMC Psychiatry, 19(1), 356.
https://doi.org/10.1186/s12888-019-2350-x

Strayer, D. L., & Johnston, W. A. (2001). Driven to Distraction: Dual-Task Studies of Simulated
Driving and Conversing on a Cellular Telephone. Psychological Science, 12(6), 462–466.
https://doi.org/10.1111/1467-9280.00386

Švidrnochová, E. (2018). Excessive Internet and Smartphone Use [Diploma thesis, Univerzita
Palackého v Olomouci]. https://theses.cz/id/soai3j/

Teuber, H.-L. (1972). Unity and diversity of frontal lobe functions. Acta Neurobiologiae
Experimentalis, 32, 42.

Thornton, B., Faires, A., Robbins, M., & Rollins, E. (2014). The Mere Presence of a Cell Phone May
be Distracting: Implications for Attention and Task Performance. Social Psychology, 45(6), 479–488.
https://doi.org/10.1027/1864-9335/a000216

Vargha, A., & Delaney, H. D. (2000). A Critique and Improvement of the CL Common Language
Effect Size Statistics of McGraw and Wong. Journal of Educational and Behavioral Statistics, 25(2),
101–132. https://doi.org/10.3102/10769986025002101

Ward, A. F., Duke, K., Gneezy, A., & Bos, M. W. (2017). Brain Drain: The Mere Presence of One's
Own Smartphone Reduces Available Cognitive Capacity. Journal of the Association for Consumer
Research, 2(2), 140–154. https://doi.org/10.1086/691462

Wilmer, H. H., Sherman, L. E., & Chein, J. M. (2017). Smartphones and Cognition: A Review of
Research Exploring the Links between Mobile Technology Habits and Cognitive Functioning.
Frontiers in Psychology, 8. https://www.frontiersin.org/articles/10.3389/fpsyg.2017.00605

Wingenfeld, K., Mensebach, C., Driessen, M., Bullig, R., Hartje, W., & Beblo, T. (2006). Attention
Bias towards Personally Relevant Stimuli: The Individual Emotional Stroop Task. Psychological
Reports, 99(3), 781–793. https://doi.org/10.2466/PR0.99.3.781-793

PETR | DOSTÁL
Paying attention? An experiment of cognition and creative potential under the mere presence of a sm...

individualandsociety.org   |  ISSUE 1, YEAR 2023, VOLUME 26 16

https://individualandsociety.org

