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Media-induced Distractions
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de Experiment.
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Abstract
Mobile phones are ubiquitous, and recent studies have shown that their mere presence might 

be taxing to task performance. We tested the mere-presence eff ect of mobile phones and its 

potential underlying mechanism in an antisaccade experiment in which we positioned two 

objects, one on each side of a computer monitor. The fl anking objects could be two 3D-printed 

phones (Phone absent) or a combination of one 3D-printed phone and the participant’s own 

mobile phone. Thus, participants could make a saccade either toward (Phone present-con-

gruent) or away from (Phone present-incongruent) their own phones. We found a sizeable 

antisaccade eff ect: Participants made more saccade errors and started their eye movements 

later in the antisaccade block. Importantly, participants made more saccade errors in the 

Phone-present condition, indicating a mere-presence eff ect. This mere-presence eff ect oc-

curred regardless of whether participants performed anti- or prosaccades. Participants also 

made fewer errors in the phone-congruent trials in the prosaccade condition and they made 

slower saccades in phone-congruent trials. Therefore, our results suggest that while mobile 

phones attract spatial attention, participants might also have a tendency to avoid looking di-

rectly at their phone. Accordingly, we propose that the mere-presence eff ect of mobile phones 

might be associated with an interference with task performance, which leads to a performance 

decrease regardless of task diffi  culty. In addition, our results show some evidence suggesting 

that the allocation of spatial attention might be biased toward the location of one’s phone.

Keywords: mobile phones, antisaccade, mere-presence, spatial bias, attention 
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Introduction
Mobile phones are ubiquitous. In the United States alone, about 95% of the population 

owns a mobile phone, of which around 77% are smartphones (PEW Research Center, 2018). 

Adolescents and young adults, in particular, are more likely to own a mobile phone compared 

to other demographic groups (Anderson, 2015; PEW Research Center, 2018). In principle, 

these aff ordable, yet powerful devices aff ord multiple activities that can help us become more 

productive (Hanson, 2007). At the same time, however, one may ask to what extent media 

technologies in general and the constant presence of our mobile phone in particular might 

aff ect our capabilities in processing information (Bavelier et al., 2010).

Interacting with a mobile phone while doing another task is associated with a perfor-

mance cost. For instance, in driving simulation studies, interacting with a mobile phone is as-

sociated with increased latency of breaking and an increased likelihood of missing important 

traffi  c signals (Horrey & Wickens, 2006; Strayer & Johnston, 2001). In an educational setting, 

interacting with phones interferes with learning (Chen & Yan, 2016; David, Kim, Brickman, 

Ran, & Curtis, 2014), and interacting with phones while attending lectures is associated with a 

short- and long-term decrease in academic performance: Students who accessed their phones 

during lectures retained less lecture content (Wood et al., 2012) and had lower GPA at the end 

of the academic semester (Junco & Cotten, 2012; Lepp, Barkley, & Karpinski, 2014). These 

results are perhaps unsurprising for cognitive scientists, since the performance cost can be 

attributed to the additional task (i.e., interacting with a mobile phone) that has to be done in 

addition to the primary task (Aagaard, 2015; Chen & Yan, 2016). Yet, for laypersons, these 

results might be upsetting since people generally tend to overestimate their ability to do two 

things at once in diff erent settings (Sanbonmatsu, Strayer, Medeiros-Ward, & Watson, 2013; 

Schlehofer et al., 2010).

Recently, however, studies have also shown that even the mere-presence of a mobile 

phone might be associated with a performance cost. That is, the presence of a mobile phone 

might also be detrimental to task performance even if one is not actively using the phone. The 

studies showing this eff ect used a between-subject design; they compared task performance of 

participants in a condition in which a mobile phone was present with performance of another 

group of participants who were in a condition in which a mobile phone was absent or replaced 

by another object. Przybylski and Weinstein (2012) found that under the mere presence of a 
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mobile phone, as opposed to a notebook, pairs of participants who had casual (Exp. 1) and 

meaningful (Exp. 2) conversations reported subjectively lower conversation quality. Specifi -

cally, participants reported lower levels of closeness and connection with their conversation 

partners when a mobile phone was present. Similarly, Thornton, Faires, Robbins, and Roll-

ins (2014) found that the mere-presence of mobile phones in both a dyadic setting (Exp. 1) 

and a classroom setting (Exp. 2) was associated with reduced performance on a Trail making 

test and an Additive digit-cancellation task. However, the same participants did not perform 

worse on an easier version of the Trail making test and a simple digit-cancellation task. It thus 

appears that the mere-presence of a mobile phone is associated with cognitive processing 

costs but only in a (more) challenging situation: When the tasks are more diffi  cult (Thornton 

et al., 2014) and when the conversations are more meaningful.

Two studies have tried to further elucidate the mechanisms underlying the mere-pres-

ence eff ect of mobile phones. Ward, Duke, Gneezy, and Bos (2016) proposed that the 

mere-presence of a mobile phone might deplete available cognitive resources, particularly 

those associated with attention. That is, the presence of a personally relevant stimulus (i.e., 

the mobile phone) could be associated with an increase of activation of a specifi c goal-directed 

behavior (e.g., checking the phone). Since participants would therefore allocate a part of their 

attentional resources to attend to the phone, less resource would be available to deal with the 

task at hand, thus decreasing task performance. In their fi rst experiment, Ward et al. tested 

this idea for two domains of cognition which are supposed to suff er from limited attentional 

resources, namely Working Memory Capacity and Fluid Intelligence (Engle, Tuholski, Laugh-

lin, & Conway, 1999). Specifi cally, they manipulated the distance between participants and 

their phone and expected a stronger eff ect in the condition in which the distance between 

participants and their phone was closer. Specifi cally, the phone was either located on the same 

desk on which the experiments were conducted, it was left in the participant’s pocket/bag, or 

it was placed in another room. Results showed that, indeed, in the high-salience condition 

(i.e., phone on the desk), participants performed worse on an OSPAN task and on the Raven’s 

matrices task, which measured working memory capacity and fl uid intelligence, respective-

ly. To test whether these fi ndings indeed refl ected a consequence of a reduced availability of 

attentional resources, Ward et al. also contrasted performance of participants over two tasks 

with varying levels of dependence to attentional resources, the OSPAN task (high level) and 
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the Go/No-go task (low level). Indeed, the results showed that in the high-salience condition, 

participants performed worse in the OSPAN task, but not in the Go/No-go task. Based on 

these fi ndings, Ward et al. concluded that the mere-presence of one’s mobile phone negatively 

aff ects task performance due to the depletion of available attentional resources. 

In contrast to the fi ndings and conclusions of Ward et al. (2016), Ito and Kawahara 

(2017) proposed that people perform worse under the mere-presence of mobile phones due 

to shifts of overt attention towards the phones. That is, the mere-presence of mobile phones 

was proposed to bias participant’s overt attention to a certain location (i.e., where the phone 

is) and the magnitude of this eff ect was hypothesized to depend on one’s level of internet ad-

diction. Specifi cally, Ito and Kawahara reasoned that the phone might serve as a spatial cue 

for attention, thereby facilitating search if the target appears near the phone. To test these 

hypotheses, Ito and Kawahara asked participants to perform a visual search task in which 

the target could appear in a location that was either congruent or incongruent with where 

a mobile phone or notebook was placed relative to the visual search display. They found a 

mere-presence eff ect: Participants who performed the task in the presence of a mobile phone 

were slower in detecting the target than participants who performed the task in the presence 

of a notepad. They did not fi nd a spatial bias eff ect: Participants did not detect the target slow-

er or faster when it appeared in a congruent location with the phone. However, the authors 

did fi nd a trend towards a phone congruence × internet addiction interaction eff ect on visual 

search reaction time (RT). Specifi cally, participants with higher internet-addiction scores had 

lower RT means in the phone-congruent condition than phone-incongruent condition, which 

implies that they were faster in detecting targets which appeared in a congruent location with 

the phone. 

While Ito and Kawahara (2017) did not fi nd a phone congruence eff ect (all p’s>.08), 

the idea was nevertheless compelling, and it would be interesting to test the spatial bias eff ect 

more rigorously. To elaborate, mobile phone might facilitate and or reduce task performance. 

Facilitating task performance, mobile phones might act as a spatial cue which would help 

detecting targets faster when these targets are presented near the phone. A prime example 

of this eff ect can be found in fi ndings from the classical Attention Network Task: in orienting 

attention, response times for cued targets are faster than that of uncued target (Fan, McCan-

dliss, Sommer, Raz, & Posner, 2002). In contrast, mobile phone might serve as a distractor 
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and therefore reducing task performance in phone-congruent trials. For instance, it has been 

found that eye movement trajectories deviated away from the location of distractors, even 

in cases in which the distractors were only expected to occur at a certain location, without 

actually being presented there (van der Stigchel & Theeuwes, 2006). In two experiments in 

which participants had to make speeded eye movements toward the location of a target which 

could appear with a nearby distractor in 80% of the trials, they found that participant’s eye 

movements deviated away from the location of the distractor, even when the distractor was 

only expected to be presented at that location. In the case of mobile phones, it could thus be 

that spatial attention is repelled away from the location of the phone, and this may decrease 

task performance.

Taken together, the current body of evidence suggests that the mere-presence of a mo-

bile phone may be distracting because it is associated with a depletion of central attentional 

resources, and because it induces a spatial bias of attention towards the location of the phone. 

To shed light on the mere-presence eff ect, here we conducted an antisaccade experiment 

(Everling & Fischer, 1998; Hutton & Ettinger, 2006; Munoz & Everling, 2004) in which we 

positioned two objects adjacent to a computer monitor. The fl anking objects could be two 

3D-printed phones (Own-Phone absent); or one of the phones was a 3D-printed phone where-

as the other was the participant’s own mobile phone (own-phone Present). Thus, participants 

had to make a speeded eye movement (i.e., a saccade) either toward (own-phone present, 

congruent) or away (cwn-phone present, incongruent) from their own phone. This allowed us 

to test the mere-presence eff ect, i.e., the eff ect of phone presence regardless of its position as 

well as the spatial bias eff ect, i.e., the eff ect of phone congruence relative to the eye movement. 

The antisaccade task was chosen because it provides a metric of volitional control over 

behavior (Everling & Fischer, 1998; Hutton & Ettinger, 2006; Munoz & Everling, 2004). In 

the antisaccade task, participants are presented with a visual cue that appears in their periph-

eral vision. In the prosaccade condition, they are instructed to make saccades toward the cue, 

whereas in the antisaccade condition, they are instructed to make saccades to the location 

opposite from the cue. A successful antisaccade refl ects two diff erent processes: The inhibi-

tion of the refl exive prosaccade and the (voluntary) initiation of eye movement toward the 

opposite direction (Munoz & Everling, 2004). Importantly, antisaccade executions have been 

associated with functions which are related to availability of cognitive resources, namely goal 
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activation (Nieuwenhuis, Broerse, Nielen, & de Jong, 2004) and working memory (Unsworth, 

Schrock, & Engle, 2004). 

The demand on volitional, goal-driven processing is greater for antisaccades, and 

stronger mere-presence eff ects have been found in more challenging tasks. Therefore, we pre-

dicted that, when their phone was present as compared to absent, participants would make 

more errors and have a higher saccade latency, especially when performing antisaccades. In 

addition, if mobile phones serve as a spatial cue, the spatial bias hypothesis predicts fewer er-

rors and faster saccades towards the participant’s phone, compared to away from it. If mobile 

phones serve as a distractor, the hypothesis predicts more errors and slower saccades towards 

the participant’s phone. We did not have a clear hypothesis as to whether this spatial bias 

eff ect would diff er between pro- and antisaccades. 

Additionally, in a set of exploratory analyses, we also included questionnaires for 

measuring the participants’ engagement to their phone (Weller, Shackleford, Dieckmann, & 

Slovic, 2013) and for media multitasking – that is, the tendency to use more than one type of 

media device at the same time  (Baumgartner et al., 2014; Ophir et al., 2009) – to evaluate 

whether any eff ect of phone-presence and congruence might relate to the level of attachment 

to phone and to media multitasking habits. The results of these exploratory analyses are re-

ported in the supplementary materials of this document.

Methods
Participants

Twenty-four undergraduate students (14 females, Mage=20.38, SDage=1.61) with normal 

or corrected vision participated in this study in exchange for course credits. The study was ap-

proved by the Ethical Committee of the Psychology department, the University of Groningen. 

All participants provided informed consent prior to participating to this study.

Materials and Equipment
Mobile phones. We asked participants to bring their own mobile phone for the ex-

periment. To evaluate to what extent a participant’s own mobile phone induces a mere-pres-

ence eff ect compared to other objects, we created 3-D printed mobile phones as control ob-

jects. These 3D phones were available in black and white to match the color of the participant’s 



166

Chapter 6

phone.

 Antisaccade task. The antisaccade task was presented on a 22” LCD monitor screen 

with a refresh rate of 60 Hz and a resolution of 1600 x 900 pixels. Stimuli were generated and 

presented using OpenSesame (Mathôt et al., 2012) and eye movements and pupil size were 

recorded using the EyeLink 1000 camera with a sampling rate of 1000 Hz.

Figure 6.1. The schematic presentation of the trial sequence. The arrows indicate the desired directions of 

the eye movements and are not visible to the participants.

Figure 6.1 shows the sequence of events in a trial. The trial started with a fi xation dot 

against a grey screen. Upon detecting fi xation, the dot remained visible for another 1000 ms, 

followed by a grey canvas for another 200 ms. Following this display, a white, 64 × 64 pixels 

square was presented for 400 ms at one of six possible locations along the horizontal axis, 

positioned 500, 600, or 700 pixels to the left and to the right of the center of the display.

Data-collection setting. Participants were individually tested in a windowless, dim-

ly lit (~15 lx of ambient light) laboratory. They were seated at a desk and were asked to put 

their heads on the chinrest during the experiment. The chinrest was positioned 70 cm away 

from the monitor and about 45 cm from the eye tracker that was positioned on the desk. A 

desk separator was positioned behind the monitor to limit the participant’s view of the rest of 

the laboratory (see Figure 6.2). The experimenter sat behind the participant during the data 

collection to record the occurrence of phone notifi cations. 

Mobile-phone attachment questionnaire. The mobile-phone-possession-at-

tachment questionnaire (Weller et al., 2013) consists of fi ve questions which aim to estimate 

one’s level of attachment to one’s phone. The questions are answered using a 5-point likert 
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scale. The scores are summed, with larger scores showing a higher degree of attachment to 

one’s mobile phone.

Media multitasking questionnaire. Media multitasking was measured using 

the short version of the Media-Use Questionnaire (Baumgartner, Lemmens, et al., 2017). 

The questionnaire includes nine questions that ask participants to indicate how often they 

consume one type of media (e.g., IMing) while using another (e.g., watching television) on a 

4-point Likert scale. The resulting scores are averaged, creating the Media Multitasking-Short 

(MMS) index. A higher index indicates that participants more frequently engage in media 

multitasking while using media.

Design and Procedure
Upon providing informed consent, participants were instructed to perform an antisac-

cade task on a computer. The pro- and antisaccade trials were presented in diff erent blocks. 

In the prosaccade block, participants were instructed to make a saccade toward the location 

of the white-square cue and in the antisaccade block, participants were instructed to make a 

saccade toward the opposite, equidistant location from the cue on the horizontal axis. Partic-

ipants completed 12 practice trials of each pro- and antisaccade block prior to the data collec-

tion. Each pro- and antisaccade block consisted of 90 trials. 

The presence of participant’s own mobile phone was manipulated in three separate 

blocks. In the Phone-absent block, two 3-D printed phones that matched the color of the 

participant’s phone were positioned on small pedestals fl anking the sides of the monitor at 

eye-level height. During this block, the experimenter put the participant’s mobile phone on a 

desk behind the desk separator, outside of the participant’s view. In the Phone-present blocks, 

the participant’s own mobile phone was positioned either to the right or to the left of the 

monitor while a 3-D printed phone of the same color was positioned at the opposing side 

(see Figure 6.2). In the analysis, we matched the location of participant’s own phone with the 

saccade-target location to contrast the trials in which the saccade had to be made towards 

a location congruent or (Phone present-congruent) or incongruent with the location of the 

participant’s own phone (Phone present-incongruent). Together, this yielded a 2 (Pro- and 

Antisaccade) × 3 (Phone absent, Phone present-congruent, Phone present-incongruent) full 

factorial, within-subjects design. Participants completed 540 trials in total. 
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Figure 6.2. The experiment setup. The phones were positioned on top of small pedestals (not shown) and 

they could be a combination of two 3-D printed phones, the participant’s own phone on the left and the 

3-D printed phone on the right, or the 3-D printed phone on the left and the participant’s own phone on 

the right.

Participants received no explicit instruction with regard to the status of their phone 

(e.g., silent, with vibration, with tones). If prompted, the experimenter would instruct the par-

ticipant to keep their phone status ‘as it usually is, during the day.’ However, the experimenter 

took note whenever participants received apparent notifi cations during the experiment.

Analysis
Preprocessing. The raw eye-movement data was downsampled to 100 Hz and cor-

rected for drifts. A saccade was defi ned as an eye movement along the x-axis which spanned 

more than half the distance toward the target location, relative to the center of the display. 

Accuracy was determined by examining whether a saccade occurred toward or away from the 

target location, with the former being considered a correct saccade. Saccade latencies were 

defi ned as the time point at which the eye movement reached more than halfway toward the 

target or non-target location, relative to the center point of the monitor. 

Eye traces on the horizontal axis were mirrored so that positive values indicated cor-

rect eye movements and negative values indicated incorrect eye movements (see Figure 6.3A-

D and Figure 6.4A-D). 

Eye Tracker
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Hypothesis testing. We tested our hypotheses by constructing Linear Mixed Mod-

els using the lme4 package (Bates et al., 2015) in R 3.5.0 (R Core Team, 2017). Signifi cant 

eff ects were determined by the p-values, which were computed using the lmerTest package 

(Kuznetsova, Brockhoff , & Bojesen, 2018). To test the mere-presence and spatial bias hypoth-

eses separately, we made a planned comparison in lmer in which we calculated the diff erences 

in saccade accuracy and latency for the pro minus antisaccade blocks, for phone present mi-

nus phone absent, and for phone congruent minus phone incongruent. The advantage of using 

a planned comparison compared to a traditional regression analysis is that it allows for testing 

nested eff ects; that is, it allowed us to compare phone-absent with phone-present trials (while 

collapsing over congruent and incongruent trials), as well as congruent with incongruent tri-

als (while ignoring phone-absent trials). We set a signifi cance criterion threshold of .05. All 

signifi cant and non-signifi cant eff ects are reported. 

Results
Data Preprocessing

Trials in which participants did not make a saccade, or in which saccade latency was 

less than 50 ms, or in which participants received a notifi cation were removed (8.6% of trials; 

.2% due to incoming notifi cations). No participants were removed from the fi nal analysis. For 

saccade latencies we analyzed correct trials only.

Tests of the Diff erence between Pro- and Antisaccade Conditions
To evaluate whether performance diff ered between the pro- and antisaccade blocks, 

we constructed two linear mixed models to examine eff ects of Saccade type on Saccade errors 

and Saccade latencies separately. In these models, the diff erence between pro and antisaccade 

trials was tested as a fi xed eff ect, and we included Saccade type × Subjects as a random slope, 

and Target position as a random intercept. Overall, we replicated the classic antisaccade ef-

fects. Participants were more likely to make erroneous saccades in the antisaccade condition 

than in the prosaccade condition, z=10.57, p<.001. In addition, saccade latencies were slower 

in the antisaccade blocks, t=-17.98, p<.001. Erroneous saccades had faster latencies than cor-

rect saccades regardless of the saccade types, t=-17.92, p<.001.



170

Chapter 6

Test of Mere-Presence Eff ects
To test whether participants made more saccade errors and slower saccades when their 

phone was present, we constructed two models: one with only main eff ects of Saccade Type 

and Phone presence, and one that also included the Saccade type × Phone presence interac-

tion. These models had Saccade type × Subjects as a random slope, Target location (at dif-

ferent eccentricities) as a random intercept, and Saccade errors and Saccade latencies as the 

outcome variables. To determine whether the Saccade type × Phone presence interaction was 

signifi cant, we then compared the model fi t of both models using the chi-square goodness of 

fi t test.

With regard to Saccade errors, the Saccade type × Phone presence interaction was not 

signifi cant, χ2(1)=0.22, p=.641. However, there was a main eff ect of Phone presence, such 

that participants were more likely to make Saccade errors when their own mobile phone was 

present, z=2.48, p=.013 (Figure 6.3E). With regard to Saccade latency, the interaction was 

again not signifi cant, χ2(1)=0.02, p=.895. There was also no main eff ect of phone presence on 

saccade latencies, t=1.48, p=.139 (Figure 6.3F). 

Together, the results showed that participants made more saccade errors in the con-

ditions in which their phone was present, but this eff ect occurred regardless of whether par-

ticipants made pro or antisaccades. Additionally, we found no eff ect of phone presence on 

saccade latency. 
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Figure 6.3. Eye-movement traces comparing the results across conditions for the raw (A-D) and averaged 

(E-F) data. The raw eye-movement traces are shown for the Prosaccade-Phone present (A), Prosacca-

de-Phone absent (B), Antisaccade-Phone Present (C), and Antisaccade-Phone Absent (D) conditions. The 

diff erent colors refl ect correct and incorrect saccades; the dashed line indicates the time at which the 

target was shown; the orange horizontal lines indicate the horizontal boundaries of the monitor. The blue 

and red histograms shown above each graph show the latency distributions of correct and incorrect sac-

cades, respectively, and the blue and red dots show the mean latencies of correct and incorrect saccades, 

respectively. On the right-hand side of graph, the blue and red histograms show the amplitude distribu-

tion of correct and incorrect saccades, respectively and the blue and red dots show the amplitude means 

of correct and incorrect saccades, respectively. The average plots show saccade accuracy (E) and correct 

saccades latency (F) over diff erent phone presence conditions. The error bars denote the 95% confi dence 

intervals of the means. 
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Tests of Spatial Bias Eff ects 
The spatial bias hypothesis predicts that participants make fewer saccade errors and 

faster saccades when making eye movements towards compared to away from their phone, if 

mobile phones serve as a spatial cue, or it predicts that participants make more saccade er-

rors and slower saccades when making eye movements towards their phone, if mobile phones 

serve as a distractor. This eff ect might interact with saccade type as well, although we had no 

clear hypothesis about this. To test this, we compared two models for those trials in which 

the participant’s phone was present: one with only main eff ects of Saccade type and Phone 

congruence, and one with also a Saccade type × Phone interaction. These models had Saccade 

type × Subjects as a random slope, Target location as a random intercept, and Saccade errors 

and Saccade latencies as the outcome variables. To test whether the Saccade type × Phone 

congruence interaction was signifi cant, we then compared the fi t of both models using the 

chi-square goodness of fi t test.

With regard to Saccade errors, there was a signifi cant Saccade type × Phone congruence 

interaction, χ2(1)=3.89, p=.048. This interaction was driven by the presence of a signifi cant 

congruence eff ect for the Prosaccade Block, with more saccade errors in the Phone-incongru-

ent than Phone-congruent condition, z=2.00, p=.045, whereas this eff ect was not observed 

in the Antisaccade block, z=-0.36, p=.719 (Figure 6.4E). In other words, participants were 

more accurate in making eye movements toward the position of their phone in the prosaccade 

block. With regard to Saccade latency, the Saccade type × Phone congruence interaction was 

not signifi cant, χ2(1)=0.03, p=.869. There was a signifi cant main eff ect of Phone congruence: 

Participants made faster saccades away from, as compared to towards, their phone, t=2.17, 

p=.029 (Figure 6.4F). In other words, participants were slower in making eye movements 

toward the position of their phone.

Together, these results show that participants were more accurate in making saccades 

towards their phone in the prosaccade block. At the same time, however, the results also show 

that participants made faster eye movements away from their phone, regardless of saccade 

type. 



173

Media-induced Distractions

Figure 6.4. Eye movement traces comparing the results in raw (A-D) and averaged (E-F) scores. The 

raw eye movement traces are shown for the h the Prosaccade-Phone congruent (A), Prosaccade-Phone 

incongruent (B), Antisaccade-Phone congruent (C), and Antisaccade-Phone incongruent (D) conditions. 

The diff erent colors refl ect correct and incorrect saccades; the dashed line indicates the time in which 

the target was shown; the orange horizontal lines indicate the horizontal boundaries of the monitor. On 

top of each traces cell, the blue and red histograms show the latency distribution of correct and incorrect 

saccades, respectively and the blue and red dots show the latency means of correct and incorrect saccades, 

respectively. On the right-hand side of each traces cell, the blue and red histograms show the amplitude 

distribution of correct and incorrect saccades, respectively and the blue and red dots show the amplitude 

means of correct and incorrect saccades, respectively. The rows in the averaged plots show saccades accu-

racy (E) and correct saccades latency (F) over diff erent phone position conditions. The error bars denote 

the 95% confi dence intervals of the means.

Discussion
Previous studies showed that the mere presence of a mobile phone was associated with 

worse task performance, and that this might be due to either the depletion of attentional re-

sources, or to a spatial bias of attention towards or away from the location of the phone. With 
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regard to spatial bias, we proposed that this could either facilitate or reduce task performance. 

We tested these hypotheses in an antisaccade experiment in which participants made eye 

movements while their own phone was either absent or present (attached to the side of the 

display), at a location that was either congruent or incongruent with the saccade-target loca-

tion. We hypothesized that 1) performance in the antisaccade blocks would be more strongly 

impaired by the mere-presence of a mobile phone than performance in the prosaccade blocks, 

and that 2) performance would be facilitated or disrupted in trials in which participants had 

to make saccades toward their phone, since the phones might induce a spatial bias toward or 

away from their location, respectively. We found partial support for both hypotheses. With re-

gard to the mere-presence eff ect, participants made more saccadic errors under the presence 

of their own phones, but this occurred regardless of saccade type and there was no eff ect of 

phone presence on saccade latency. With regard to the spatial bias eff ect, participants made 

fewer errors in making saccades towards their phone in the prosaccade blocks. However, they 

also made slower saccades toward their phone. In addition, our exploratory analyses report-

ed in the supplement showed that both the mere-presence and the spatial bias eff ects were 

modulated by participant’s level of media multitasking. Frequent media multitaskers made 

faster saccades in the phone-present conditions and in the phone-congruent trials, but the 

error rates did not diff er across conditions. Together, these fi ndings show that the presence of 

the phone introduced a general reduction in saccade accuracy. On the other hand, the results 

for our tests of the spatial bias hypotheses appeared to be inconsistent, such that we found 

opposing results for error rates and latency, with the former suggesting that the location of 

the phone attracted attention whereas the latter suggested that attention might have been 

repelled away from the location of the phone.

Our results provided partial support for the mere-presence hypothesis, and are some-

what consistent with earlier fi ndings: Compared to a condition in which a phone was absent or 

replaced by another object, people performed worse under the mere-presence of their phones 

(Ito & Kawahara, 2017; Przybylski & Weinstein, 2012; Thornton et al., 2014; Ward et al., 

2016). At the same time, our mere-presence fi ndings were somewhat diff erent from the ones 

reported in the literature and from our initial predictions. We expected that the mere-pres-

ence of the participant’s mobile phone would disrupt task performance more strongly in the 

antisaccade than in the prosaccade blocks. This was for two reasons. First, previous studies 
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showed that the mere-presence eff ect occurred only when participants had to perform a cog-

nitively demanding task (Thornton et al., 2014). Second and more importantly, performance 

on antisaccades, but not on prosaccades has been associated with higher-order cognitive func-

tions such as goal maintenance (Nieuwenhuis et al., 2004) and working memory (Unsworth et 

al., 2004), although some studies have also found error rates in both in pro- and antisaccade 

trials to be associated with a successful implementation of goal-directed behavior (Barton, 

Pandita, Thakkar, Goff , & Manoach, 2008; Bowling, Hindman, & Donnelly, 2012). Thus, we 

expected that if the presence of participant’s own mobile phones would result in an increase 

of cognitive load (e.g., as proposed by Ward et al., 2016), task performance would decrease 

in the anti- but not in the prosaccade blocks. We indeed observed that the magnitude of the 

mere-presence eff ect in our experiment was larger in the anti- compared to the prosaccade 

blocks, but this diff erence was not reliable. 

We found mixed evidence for the spatial bias eff ect. On the one hand, the location of 

the participant’s own mobile phone seems to facilitate task performance in the prosaccade 

blocks since participants made fewer errors in making saccades toward their phone. On the 

other hand, the location of participant’s own mobile phone seems to disrupt task performance 

as well: Participants made slower saccades toward their phone. Therefore, mobile phones 

seem to both facilitate and disrupt task performance. It could be the case that two independ-

ent attention mechanisms were involved in this process. The participant’s own mobile phone 

might act as a cue for the orientation of attention (Fan et al., 2002; Posner, 1980), therefore 

facilitating congruent saccades. At the same time, eye movements in congruent trials might 

also invoke a confl ict between creating a correct saccade (i.e., looking at the target location) 

and trying to avoid looking directly at the phone. In other words, participants want to perform 

a correct saccade and at the same time try to avoid looking directly at their phone. Supporting 

this idea, our additional analysis on the amplitude gains (i.e., the ratio between desired and 

actual saccade amplitudes) showed that the gains for congruent trials were smaller than that 

of the incongruent trials, and this eff ect was driven by smaller amplitude gains in the antisac-

cade blocks. This indicates that our participants tried to avoid overshooting the target location 

in the phone-congruent trials. This result was in line with what was reported in Van Der Stig-

chel and Theeuwes (2006) that eye movement trajectories deviated away from the location of 

an actual or expected salient distractor.
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The above said, the magnitude of the mere-presence eff ect in our experiment was also 

relatively small (t’s < 2.49). The small eff ect size might be due to several reasons. We con-

trasted the eff ect of the participant’s own mobile phones to that of a 3D printed phone, rather 

than a diff erent type of object, as a control object. In addition, we used a within-subject as 

opposed to a between-subjects design, and in the phone-absent condition, the phone was still 

located in the testing room, creating the possibility to produce notifi cations 24. Altogether, the 

participants in our study were likely aware that it was the mere-presence and location of their 

mobile phone that were manipulated, and our manipulation of the mere-presence eff ect was 

weaker than that in previous studies since the participant’s own phone remained present in 

the same room in our phone-absent conditions. Thus, the small eff ect size could be interpret-

ed as evidence for the robustness of the mere-presence eff ect; we still observe an eff ect in spite 

of the possibility that participants might have been aware about the mere-presence of mobile 

phones being manipulated. 

In summary, in an antisaccade experiment, we showed that the mere-presence of one’s 

own mobile phone might be detrimental to task performance. The mere-presence of the par-

ticipant’s mobile phone increased the number of errors in both pro- and antisaccade blocks. 

Mobile phones might attract spatial attention as well, as eye movements toward the location 

of the mobile phones were somewhat facilitated, perhaps while participants at the same time 

tried to avoid looking directly at their phone. Considering that our fi ndings suggest that the 

mere-presence of one’s mobile phone has the potential to disrupt task performance, readers 

might want to consider restricting the presence of mobile phones, especially in situations in 

which one needs to maintain adequate level of task performance. 

Supplementary Materials
Tests of Target-eccentricity Eff ects.

Prior to constructing the linear mixed models, we tested whether Target eccentricity 

had any eff ects of interest. To test the presence of any such eff ects, we constructed a repeat-

ed-measures ANOVA with Saccade type (pro vs. antisaccade), Target eccentricity (the dis-

tance from the center of the display), Phone Condition (i.e., Phone-absent, Phone-present 

24 This was not the case: The experimenter did not note any perceivable notifi cations during the 
phone-absent condition for all participants.
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congruent, and Phone-present incongruent) as within-subject factors and Saccade errors 

and Saccade latency as the outcome measures. The results showed that for saccade accuracy, 

Target eccentricy did not interact with Saccade type, F(2, 391)=1.88, p=.154, nor with Phone 

Condition, F(4, 391)=0.36, p=.834, and there was also no Target position × Saccade type × 

Phone Condition interaction, F(4,391)=0.41, p=.799. For saccade latency, we found a Target 

eccentricity × Saccade type interaction, F(2, 391)=7.06, p<.001, but importantly, we found 

no Target eccentricity × Phone Condition interaction, F(4, 391)=0.14, p=.969, and there was 

also no Target position × Saccade type × Phone Condition interaction, F(4,391)=0.79, p=.532. 

Therefore, we did not further consider Target eccentricity as a fi xed eff ect for the analyses 

reported in the main text.

Phone Attachment and Media Multitasking Eff ects
Attachment to mobile phones. To test whether Attachment to mobile phones 

interacted with either Phone presence or Phone position, we categorized the participants 

based on their Attachment level into low (quartile 1 of the Attachment to mobile phones score 

distribution; N=10), intermediate (quartiles 2 and 3 of the distribution; N=9), and high (quar-

tile 4 of the distribution; N=5) groups. We constructed two models, one with only main eff ects 

of Phone presence and Phone congruence, and one with Attachment × Phone presence and 

Attachment × Phone congruence, respectively. These models had Saccade type × Subjects as a 

random slope, Target position as a random intercept, and Saccade errors and Saccade latency 

as the outcome variables. To determine whether the interaction was signifi cant, we evaluated 

the model fi t using the chi-square goodness of fi t test.

We found no Attachment × Phone presence interaction eff ect on Saccade errors and 

Saccade latency all χ2<2.92, all p’s>.271. We also found no Attachment × Phone congruence 

interaction eff ect on Saccade errors and Saccade latency, all χ2<.99, all p’s>.646. There results 

indicate that the magnitude of the Phone presence and Phone congruence eff ects did not vary 

as a function of one’s Attachment to mobile phone.

Media multitasking. To test whether individual diff erences in media multitask-

ing related to the eff ects of Phone presence or Phone position, we categorized the participants 

based on their MMS level into low (quartile 1 of the MMS distribution; N=9), intermediate 

(quartiles 2 and 3 of the distribution; N=10), and high (quartile 4 of the distribution; N=5) 
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groups, and we constructed models with Media multitasking × Phone presence and Media 

multitasking × Phone congruence interaction and compared them with the models with Phone 

presence and Phone congruence as main eff ects. These models had Saccade type × Subjects 

as a random slope, Target location as a random intercept, and Saccade errors and Saccade 

latencies as the outcome variables. We used the chi-square goodness of fi t test to determine 

whether or not the interaction was signifi cant.

We found an MMS × Phone presence interaction on Saccade latency, χ2(2)=30 .81, p<.001, 

indicating that the eff ect of Phone presence varies as a function of one’s level of media mul-

titasking. Specifi cally, participants in the low MMS scores group were faster in making eye 

movements in the Phone-present condition, t=-5.33, p<.001. We also found an MMS × Phone 

congruence interaction on Saccade latency, χ2(2)=30.81, p<.001, indicating that the eff ect of 

Phone congruence varies as a function of one’s level of media multitasking. Specifi cally, par-

ticipants in the high MMS scores group were faster in making eye movements toward their 

phones, t=-3.53, p<.001. There was no MMS × Phone presence interaction on Saccade errors, 

χ2(2)=2.61, p<.271 and there were no MMS × Phone position interaction on Saccade errors 

χ2(2)<3.93, p>.140. 
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