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Abstract 

The goal of this study is to examined factors that influence mind wandering, 

predicting that technology, specifically cell phone distractions, will cause a 

person to mind wander more and mindfulness will reduce a person’s 

susceptibility to mind wandering even with a technological distraction.  Fifty 

subjects, all undergraduate students, participated in a sustained attention to 

response task (a go/no-go task) and had their brain waves measured using an 

EEG machine to look at their P300 peak, a peak related to attention.  Half of 

participants received a phone call during the task and half did not.  The 

participants listened to an audio clip before participating in the task, with half of 

participants primed with mindful breathing and the other half listened to a 

control audio.  All participants answered self-report questions assessing mind 

wandering.  Contrary to prediction, receiving a cell phone call decreased the 

amount of errors a person made on the sustained attention to response task.  

Also, the mindfulness prime caused a person’s P300 peak to increase between the 

two blocks which was contrary to the hypothesis.      
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 For a person to be efficient on task performance they must have 

sustained attention on a task and focused exclusively on the information that’s 

relevant while ignoring irrelevant distractions (Forster & Lavie, 2014).  When 

people are unable to ignore irrelevant distractions and information, this is a 

phenomenon called mind wandering.  Task performance is lowered when a 

person mind wanders and they are more likely to miss information while reading 

or in lecture.   

Outside distractions, like cell phones, and external factors, like concerns 

about homework or exams, can serve as triggers for internal distractions that 

cause the mind to go off-task and focus on task unrelated thoughts.  It is 

estimated that about 50% of the time that people are awake their thoughts are 

wandering from in the moment to unrelated thoughts (Mooneyham & Schooler, 

2013).  It also disrupts a person’s ability to finish the task at hand in a successful 

and timely manner (Ralph, Wammes, Barr, & Smilek 2017).    A person’s personal 

concerns and unfulfilled tasks are primary reasons why a person will mind 

wander from their task at hand (Mason & Reinholtz, 2015).  This mind wandering 

to the unfulfilled tasks increases the likelihood of it being done when the 

opportunity presents itself (Mason et al., 2015).   

 Although mind wandering can negatively affect a person’s performance, 

mindfulness can reduce a person’s chance of mind wandering.  Small amounts of 

mindfulness can help increase a person’s well-being, and mindful activities have 

been shown to increase a person’s attention to the task at hand.  These mindful 

activities include meditation training and mindful breathing exercises.   
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 This study aims to look at how mindful breathing affects mind wandering 

and keep a person on task even if external factors, like technology, are there.  

These external factors are ones that typically trigger mind wandering.  The 

literature suggests that mindful breathing will reduce a person’s susceptibility to 

mind wander.  This should still be in effect even when there are external factors 

that typically trigger a person to mind wander.  This study will use EEG measures 

and behavioral measures to examine the phenomenon.   

Mind Wandering 

 Mind wandering is when a person’s mind shifts from the task at hand to a 

more internal focus.  More specifically, it’s the interruption of task focus with 

thoughts that are unrelated to the task at hand (Mrazek, Smallwood, & Schooler, 

2012).   This most often occurs at rest or during tasks that are repetitive and 

require low cognitive demands (Galéra et al., 2012).  Studies have looked at the 

amount of mind wandering done on activities like the SART task and found that 

that mind wandering is higher because it is so tedious that they tend to put their 

attention on the things they personally feel are more important at the time, like 

stress or homework.  People are more likely to mind wander about tasks that they 

have left to do over things that they’ve already done.  For example, a student is 

more likely to mind wander about homework that they have to do for tomorrow 

or their next class rather than the paper that they turned in two weeks ago.  This 

also occurs when a person is bored, tired, or has outside distractions like 

technology.    

Mind wandering is associated with poor outcomes on tasks, especially 

those in education (Smallwood et al., 2015).  Wammes, Boucher, Seli, Cheyne, 
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and Smilek (2016) looked at how mind wandering changes across an entire 

semester.  First, they looked at mind wandering rates over a 50 minute lecture. 

They then looked at how mind wandering rates change over the course of a three 

lecture week.  While they weren’t able to find an increase in mind wandering 

during the 50 minute lecture, they did find a difference in mind wandering on the 

different days during the week.  For Mondays and Fridays, students were more 

likely to mind wander and on Wednesdays they were more on task.  This is 

potentially due to the fact that students on Fridays are looking forward to the 

weekend, on Monday they are stressed about the school week coming up, and on 

Wednesdays they’re more in the moment since it’s the middle of the week 

(Wammes, Boucher, Seli, Cheyne, & Smilek, 2016).   

This mind wandering during classes is important to understand since it 

can have a bad impact on a person’s learning and ability to recall details.  The 

other reason it is important is because in their study, Wammes and colleagues 

looked at whether the mind wandering was intentional or unintentional and 

found that the mind wandering that occurs in lectures is typically intentional.  

This mind wandering could be deterred through mindfulness or through 

perceiving the material and performance as important (Wammes et al., 2016).   

Internal thoughts cause a person to mind wander, which can be dangerous 

depending on the circumstance (Galéra et al., 2012).  A situation in which mind 

wandering can be dangerous is while someone is driving.  Inattention while 

driving could contribute to over half of car crashes (Gil-Jardiné, Née, Lagarde, 

Schooler, Contrand, Orriols, & Galera, 2017).  The factors that cause the 
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inattention include cell phones, passengers, and vehicle actions like changing the 

radio station or adjusting the temperature in the car.   

Challenges in studying mind-wandering 

Mind wandering is a hard concept to study.  Since it is an internal concept, 

researchers rely on self-report to study it (Smallwood & Schooler, 2006).  

However, that’s a difficult thing to self-report since people aren’t always aware 

that they are mind wandering.  Some studies prompt participants to think about 

their mind wandering as they are completing the study, giving them questions or 

prompts periodically throughout.  Other studies use a questionnaire at the end of 

the study, much like the one this study will use.   

There are positives and negatives of using self-reports to study mind 

wandering.  A positive is that since mind wandering is such an internal concept 

and researchers can’t tell when a person is mind wandering, it allows researchers 

to have more of a concrete idea of when people are mind wandering.  However, 

this self-report also has negatives.  One of which being people may not register 

when they are mind wandering so the numbers won’t be as accurate.  Another 

negative, specifically when asking for self-report data throughout the experiment, 

is participants are then reminded throughout that they are being monitored on 

mind wandering and the results may not be as organic as they would have been 

had they asked at the end.  In contrast, participants may not remember how 

much they experienced mind wandering by the end of the study since mind 

wandering has negative effects on memory.   

Along with self-report, researchers use the SART task to study mind 

wandering.  This is a more concrete task that demonstrates when people are 



THE EFFECT OF MINDFULNESS AND CELL PHONE 7 

DISTRACTIONS ON MIND WANDERING 

 
mind wandering.  The SART task is administered on a computer.  Participants are 

shown a blank screen and every second or so, depending on the test, a stimulus 

will appear on the screen.  Participants are told to press a button every time 

stimuli appear and asked not to press the button when a novel stimulus appears.  

This task is a great way to study mind wandering since it is so tedious and simple.  

Each block of the task typically has approximately 360 trials, which makes this a 

good task to study mind wandering.  Due to its simplicity and repetitiveness, 

errors are made when people aren’t paying attention.  Therefore, it’s easy to see 

when people are mind wandering because they will have more errors and the 

variability in their response time will be greater. 

Neuroscience Approach to Mind Wandering 

EEG and ERP methods have also been used to study neural markers of 

mind wandering.  Studies have used EEG measures, along with the SART task, to 

look at mind wandering.  When the mind wanders, there is a decrease in the 

cognitive functions applied to the task at hand (Smallwood, Beach, Schooler, & 

Handy, 2008).  By examining the P300 peak, researchers were able to see that 

when it was a repeated stimulus, the P300 peak was significantly reduced in 

comparison to the novel stimulus.  When people weren’t on task, aka mind 

wandering, their P300 peak was reduced even for the novel stimuli.   

The P300 peak is defined as the most positive peak within a 200-500 ms 

window post a novel stimulus.  Since the P300 peak is a brainwave, researchers 

use EEG to measure it.  The P300 peak measures a person’s attention. It is 

activated with a novel stimulus, and is activated 200-500 ms post-novel stimulus.  

The larger the peak, the more attentive a person is to this novel stimulus.  The 
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numerical data that is used to compare attention to a task versus inattention to a 

task is an average of all the times the P300 peak is triggered by a novel stimulus. 

By doing this, it creates a smoother peak, and it accounts for any loud noises or 

other factors that could cause a peak in the EEG data outside of the general 

manipulation or stimuli.   

Mind wandering is relevant to real world situations like education and 

driving.  We can study it using methodological tools like the SART task, EEG 

measures, and self-report methods.  Later on, we will examine mindfulness as a 

deterring factor and technology, which promotes mind wandering.   

Mindfulness  

 Mindfulness, by definition, is the opposite of mind wandering.  

Mindfulness is the capacity for a person to avoid distractions and focus fully on 

the task at hand (Mrazek et al., 2012).  It’s when a person is more aware of their 

surroundings and the task at hand.  It has been shown to have effects on 

psychological disorders, stress reduction, and has effects on a person’s well-being 

(Tran, Cebolla, Glück, Soler, Garcia-Campayo, &von Moy, 2014).  It can improve 

psychological disorders, increase a person’s well-being, and reduce a person’s 

stress levels.  Meditation and mindful breathing are a few ways people can 

increase their mindfulness.   

Mindfulness is one of the five Buddhist teachings.  These teachings are the 

five spiritual faculties (Greeson et al., 2011).  The other four are faith, effort, 

concentration, and wisdom.  The training in mindfulness generates new patterns 

of interrelated changes in a person’s psychological, spiritual, and health related 

factors (Greeson et al., 2011).  Buddhist mindfulness training teaches people 
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skills that help reduce stress, illness, and pain.  This is because the culmination of 

mindfulness through meditation promotes psychological well-being (Soler et al., 

2014).  

Mindfulness can be manipulated by having participants engage in specific 

tasks.  These tasks can be short term, i.e. one session of training, or long term, i.e. 

multiple training sessions taking place over the course of weeks or months.  

Studies have found benefits of both short- and long-term training of mindfulness.  

One task is a mindful breathing task.  By having a person focus on their breathing 

in a mindful way, they would be more attentive to the following tasks they would 

participate in.  This is due to the fact that they are more attentive to something so 

small as breathing that they are primed to be more focused on the task at hand.   

Meditation is a way to reduce mind wandering.  Many studies have looked 

at how meditation, whether it be brief or by experienced meditators, can reduce 

mind wandering, among other things.  The core of each form of mindful 

meditation is an observation of internal and/or external perceptions of stimuli as 

they occur in real time (Rahl, Lindsay, Pacilio, Brown, & Creswell, 2017).   

The ability to accept in mindfulness training is important in reducing 

mind wandering according to Rahl, Lindsay, Pacilio, Brown, and Creswell (2017).  

Their study looked at acceptance mindfulness training compared to only 

mindfulness training and found that the acceptance factor is critical for 

improving mind wandering.  The difference between the acceptance group and 

the no acceptance group is that in the acceptance group, when participants 

realized they were mind wandering they were told to not be negative towards 

themselves that it was part of the training.  This is different from the other group 
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who was just told to return to their mindful breathing when they realize they 

were wandering.  These participants, who only were exposed to a small amount of 

mindfulness training, were able to reduce their mind wandering. 

In addition, those who are highly trained in mindfulness meditation also 

have a significantly reduced mind wandering.  They also experienced a greater 

depth of meditation compared to non-experts (Brandmeyer & Delorme, 2016).  

This means that experts are able to absorb meditation training over non-experts.  

They also experienced significantly less mind wandering than those who are not 

expert meditators.   

Not only can mindfulness reduce stress and increase a person’s well-being, 

but it can reduce a person’s propensity to mind wandering.  According to a study 

done by Mrazek, Smallwood and Schooler (2012), one single eight minute 

mindful breathing exercise reduced mind wandering compared to people in a 

passive relaxation group and a reading group.  This study was done using the 

SART task and measured the number of errors of the participants and their 

reaction time.  Using these two measures, they found that there was a significant 

difference in both reaction time variability and the number of errors between 

those in the mindful breathing category and those in the other two groups.  Those 

in the mindful breathing group made significantly fewer errors and had a less 

variable reaction time.   

In addition to this study, they had a second part of their study.  They had 

participants complete a 10-minute mindful breathing task, 10-minute mindful 

breathing task requiring participants to catch themselves when they were mind 

wandering, and a 10-minute SART task.  The results showed that people who 
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were high on self-reported mindfulness were less associated with mind 

wandering.   

The importance of the two parts of the study by Mrazek et al. (2012) shows 

that mindfulness can reduce a person’s propensity to mind wander.  In the part of 

their study described first, they found that there were technical differences 

between those who completed a mindful breathing task versus those who did not 

(e.g., the variability in response time and the number of errors).  In the second 

part described, participants reported how much they perceived themselves mind 

wandering or day dreaming.  This is important because there was task-related 

data showing that mindful breathing reduced mindfulness, and there was self-

report data that also supported the claim that mindful breathing can reduce a 

person’s propensity to mind wander.   

Mindfulness can also prove to reduce mind wandering from a neurological 

level.   In a study done by Bing-Canar, Pizzuto, and Compton (2016), mindful 

breathing affected EEG alpha waves, which were more responsive to errors in 

task performance indicating when people were mind wandering.  By using a Jon 

Kabat-Zinn audio recording for both the control group and the group primed 

with mindful breathing, they were able to say that the differences between the 

groups was due to the mindful breathing rather than anything to do with Kabat-

Zinn’s narration (Bing-Canar, Pizzuto, & Compton, 2016).  The fact that the alpha 

levels were more dynamic in the mindful breathing group was due to an 

enhanced state of self-monitoring that was brought on by the mindful breathing 

prime.   
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The current study aims to look at a different neurological factor.  

Specifically, it will be using EEG measures to look at the P300 peak.  The P300 

peak is an indicator of attention.  The higher the peak, the more attention is being 

paid to the task at hand.  If this neurological factor also is significantly different 

for those in a mindful breathing group over those not participating in mindful 

breathing, then there will be more evidence to prove that mindfulness can deter 

people from mind wandering.  Prior studies have looked at how mindfulness 

affects mind wandering, but not how it protects against external factors like 

technology, something this study aims to do.   

Technology 

 Media use is rising everywhere.  The percentage of people owning a cell 

phone in 2004 was only 39% and grew to 66% by 2009 (Ralph, Thomson, 

Cheyne, & Smilek 2014).  This number is only getting larger as time and 

technology progress.  However, a problem with this is technology is a trigger of 

mind wandering.  It is always in people’s presence to pull them away from the 

task they are focused on, whether it be with cell phones and driving or laptops in 

class.  Studies have shown that the degree people engage in multiple media 

platforms is associated with inattention in every day life (Ralph et al., 2014).  

Ralph et al. (2014) used nine online questionnaires to study the association 

between media multitasking and the ability to shift attention between tasks.  

They were able to observe that media multitasking was positively associated with 

self-reports of attentional failures due to lapses of attention and attention related 

errors (Ralph et al., 2014).   
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 While there are benefits with the progress of technology, like being able to 

keep in touch with more people and being able to search for technology at a more 

rapid pace, there are also some drawbacks.  For example, the progress of cell 

phones from just being able to call to being able to text and now being able to 

have all social media and communication capabilities all in one is having negative 

side effects in the classroom, at work, and on the road.  Distracted walking and 

distracted driving has decreased situational awareness and increased unsafe 

behaviors among the population (Thornton, Faires, Robbins, & Rollins, 2014).  

This increase in unsafe behavior includes not watching where a person is walking, 

texting or browsing social media while driving, and many other things.  These 

unsafe behaviors can lead to an increase in accidents on the road and on the 

streets.  

 Another way technology can cause distractions is during work and 

in the classroom.  When a person uses their phones or other forms of technology 

to browse social media or communicate with people outside of work related 

instances, not only are they taking time from their job but they also require some 

amount of time to refocus on the task they were doing before their attention was 

diverted (Thornton et al., 2014).  This also applies to the classroom.  With the 

progress of technology, computers can now receive text messages and have quick 

access to the internet.  This allows students who use their laptops in class to take 

notes to divert their attention from the lecture to something else.  When students 

are allowed to use computers with internet access to take notes in class, they are 

less likely to pay attention in class to the lecture.  They were less likely to 
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comprehend the lecture material compared to students who do not have internet 

access.   

This extends beyond individual learning and affects those who are in view 

of the computer screen (Pachai, Acai, LoGiudice, & Kim, 2016).  This distraction 

can affect a person’s ability to recall information, increase the amount of time it 

takes to finish a reading task, and the frequency in which a person texts or uses 

social media in class is correlated with their GPA (Thornton et al., 2014).  

 A study by Stothart, Mitchum, and Yehnert (2015) looked at how cell 

phones can affect a person’s susceptibility to mind wandering.  This study wanted 

to specifically address whether receiving notifications on a cell phone, without 

responding, would still cause a significant distraction from a task.  To test this, 

Stothart and colleagues administered two blocks of the SART task.  One group of 

participants received a call notification during the second block, one group 

received a text notification, and the final group received no notification.  The 

chance of making an error in block 2 was significantly higher for those in the call 

and text message group than those that received no notification.  They found 

evidence supporting the fact technology increases a person’s propensity to mind 

wander over those who aren’t receiving a technological distraction, like a cell 

phone ringing or a text message notification. 

 Technology is becoming more prominent in every day life.  With these new 

developments, researchers are showing that they cause people to have an 

increased chance of mind wandering.  These distractions from mind wandering 

can have detrimental effects on people and society, one of which being more 

accidents on the road.   
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Hypotheses and Why This Is Important 

 The goal of the study is to look at how cell phone distractions and mindful 

breathing affect mind wandering.  Mind wandering is an area of interest for 

cognitive psychologists.  Identifying triggers of mind wandering and possible 

reduction techniques is a part of that interest.  Previous studies have found that 

mindfulness may reduce a person’s propensity to mind wander, and others have 

found different factors, like technology, that are likely to trigger and exacerbate 

mind wandering.  Previous studies have looked at technology and its effect on 

mindfulness, and other studies have looked at mindfulness and its effect on mind 

wandering, but not many, if any, studies have looked at how the two interact and 

their effect on mind wandering.   

This study aims to prime half of participants with mindful breathing to see 

if this has the ability to decrease a person’s propensity to mind wander, while 

adding in the factor of technological distractions.  Using EEG measures and the 

SART task, participants will go through the SART task with some participants 

receiving a cell phone call and the rest of participants not receiving one.  With 

this, half of participants will be primed with mindful breathing and the other half 

will not.  This will allow us to see if mindfulness can overcome the increased 

propensity of mind wandering a person distracted by technology has.  Similarly, 

some studies have used the SART task to study mind wandering and others have 

used EEG measures.  This study is going to use both the SART task and EEG 

measures, along with self-report to understand fully when people are mind 

wandering.  We will be able to see more clearly the relationship between the 

number of errors and range in response time to the P300 peak.   
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The first prediction is that the participants in the cell phone notification 

group will have a lower P300 peak, a larger variation in reaction time, and more 

errors.  This is due to the fact that the P300 peak is higher when the person is 

dedication more attention to the task, which also will explain why the participant 

will have a bigger reaction time range and more errors.  They also will self-report 

more mind wandering after the task.   

The second prediction is that the participants not in the cell phone 

notification group will have a higher P300 peak, a smaller variation in reaction 

time, and fewer errors.  This is because they will be less likely to mind wander so 

their attention will be more focused on the task.  This will increase their P300, 

decrease the amount of time it takes to respond to the different stimuli, and will 

decrease the amount of errors they make on the SART task.   

 Finally, there will be an interaction between the two manipulations.  Half 

of participants will be primed with mindful breathing and half will not.  While 

this mindful breathing is shown to reduce mind wandering in participants, there 

will still be an effect for those receiving a cell phone notification (Mrazek et al., 

2012).  For example, participants who are in the mindful breathing group may get 

a significant amount less wrong on the SART task.  However, this will be affected 

by whether or not they receive a cell phone notification.  

 This is an important topic to study since technology use in every day life is 

becoming more and more prominent.  It’s always there to pull people away from 

tasks that require sustained attention.  Computers are used more and more in the 

classroom, and cell phones are coming with more features that are used while a 

person is driving, like GPS.  Due to their ongoing presence, rather than trying to 
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make technology go away, it is important to find ways to reduce the impact they 

have on people and their attention.  This is especially important due to the fact 

that mind wandering is such a considerable obstacle aside from the technological 

aspect (Zanesco et al., 2016).    

Methods 

Participants 

The participants were undergraduate students from Haverford College (N 

= 50).  The gender distribution was 34 females, 15 males, and one person who 

identified as other.  They were prescreened for ADD or ADHD in order to control 

for any medically abnormalities that increases mind wandering.  Two 

participants were excluded from the analyses of behavioral data, self-report data, 

and EEG data for technical issues that arose during testing, and three other 

participants were excluded from the EEG analysis due to one or more sites flat 

lining during the EEG recording.  

Overview of Design  

The two factors in the study were a mindful breathing manipulation and a 

cell phone distraction manipulation (described in more detail below). 

Participants who were primed with mindful breathing listened to an audio clip 

from a Jon Kabat-Zinn CD and engage in a mindful breathing exercise.  Those 

not primed with mindful breathing listened to two general clips from Jon Kabat-

Zinn and did not engage in the mindful breathing exercise.  Participants in the 

cell phone distraction group received a phone call during the second block of the 

SART task.  Those not in the distraction group did not receive any notification, 
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however, they had the presence of the phone on the desk next to them as a 

distractor.  

To measure the amount of mind wandering, we measured the number of 

errors, range in response time, the participant’s P300 peak, and self-report data. 

Procedure 

 Participants entered the lab and sign an informed consent document.  

From there, they were asked to put their phone on airplane mode and do not 

disturb as to not receive any outside notifications during the study that could 

affect the results.  They then were fitted with an EEG cap to measure their brain 

activity, more specifically measuring the P300 peak.  Participants were asked not 

to touch their phone throughout the course of the study.  If participants did not 

have their phone on them, they were still told about the cell phone left in the 

room as to not raise suspicions.  They were then primed with either the mindful 

breathing audio clip or with the control audio clip.   

From this point, participants engaged in a SART task, which was 

administered on a computer.  They went through two blocks of the SART task, 

where one half of participants received a cell phone notification during the 

second block and one half of participants did not.  At the end of the two blocks, 

participants were given a questionnaire about how much they perceived 

themselves mind wandering.  They were then debriefed about the purpose and 

manipulations of the study, asked not to share any information with anyone 

about the study as to not taint any other participants in the study, and paid as 

they left the lab.   
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Mindfulness Manipulation  

In order to manipulate mindfulness, both groups listened to an excerpt 

from a Jon Kabat-Zinn audio CD.  One group of participants were primed with a 

mindful breathing exercise.  This was presented in an audio clip called 

Mindfulness of Breathing (time – 14:33 minutes).  The other group, the group 

not primed with mindful breathing, listened to a section from the audio CD that 

doesn’t go into mindful breathing, but talked about more general concepts.  The 

first clip was called Awareness, A Sixth Sense (time = 7:41 minutes) and the 

second clip was called An Ethical Foundation (time = 6:38 minutes).   

The reason that both groups listened to excerpts from a Jon Kabat-Zinn 

audio CD was to keep consistency between the two groups.  They both listened to 

him talking which allowed both groups to hear the tone and cadence of his voice.  

This controlled for any changes due to his voice affecting participants rather than 

the mindful breathing exercise.  It allowed us to make sure that if there are 

differences between the mindful breathing group and the no mindful breathing 

group that those differences were due to the mindful breathing manipulation 

rather than who is narrating the information. 

The goal of having one group have a mindful breathing exercise and one 

group not having one was to induce participants to be more mindful which 

should have increased their attention to the task at hand.  Since there is evidence 

showing mindfulness can reduce mind wandering even after just one session, the 

group primed with mindful breathing should report and show less mind 

wandering than those in the control group (Mrazek et al., 2012).   
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Cell Phone Manipulation 

 As stated before, participants were asked to put their phones on airplane 

mode and do not disturb to keep their phone from ringing outside of the 

manipulation.  They were asked to put their phone on the table next to them 

while they complete the SART task and not touch or use them.  They were told 

that using their phones during the experiment would interfere with the EEG 

signal and affect the results of the study.  Their phone was lying next to another 

phone, the manipulator.  If they did not have their phone on them, they still were 

given the same prompts about cell phone interference as those who did have their 

phone on them. They were asked to continue the task, regardless of any outside 

noises or factors.  

 The other phone or device received a call during the second block of the 

SART task for half of participants.  The other half did not receive any notification 

in either the first or second block.  The reason it was a call rather than a text 

message is that a text message has a smaller notification sound than a call does.  

Therefore, in order to make sure the manipulation was successful, the longer and 

more intense phone call notifying ring was the optimal choice over a text 

message’s notification.   

The goal of this manipulation was to see if participants will be distracted 

by the phone call, regardless of whether it is their phone or not.  This distraction 

should have triggered mind wandering in the participant, potentially getting 

them to think about the things they are missing on their phone or other things 

going on in their life while it is in a state that won’t allow messages and 

information to come through.  This should have triggered mind wandering 
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because participants would be distracted from the task at hand that they would 

then focus on things that have no relevance causing these errors and response 

changes.ggv  This should have decreased the P300 peak, as well as increased the 

number of errors and decreased response time.   

SART Task 

 The participants completed a SART task modeled after a study done by 

Stothart et al. (2015).  Participants sat at a computer and watched single digits 

between 1 - 9 appear on the screen for 1 second each.  They clicked every time a 

number appeared, except if that number was the number three.  Each 1-sec digit 

presentation was followed by a plain black screen for 200 ms before the next 

digit. There were 360 trials per block.  Each number was shown in 12 point, 14 

point, 18, point, 20 point, and 24 point font.  Each number was shown in each 

font size eight times per block in random order.  Since participants clicked every 

time a number appeared, except when the number three appeared, the number of 

errors should have increased with the more mind wandering a person 

experiences.  This is because they would have been distracted and either clicked 

regardless of what number appears on the screen, or they would forget to click 

when a number appeared that wasn’t the number three.   

Participants completed two blocks of the SART.  Both groups had identical 

stimulus during the first block of the trial (i.e., neither group received a phone 

call).  However, during the second block of the trial, one half of participants 

received a phone call and the other half did not.  



THE EFFECT OF MINDFULNESS AND CELL PHONE 22 

DISTRACTIONS ON MIND WANDERING 

 
Electrophysiological Recording 

The EEG data was collected using a Quik-caps elastic cap.  This was 

strategically placed on the participant’s head with the ground site being 10 cm 

from the bridge of the nose.  The data was continuously recorded during the 

audio clip and again during the SART task at a sampling rate of 1000 Hz, or once 

every millisecond.  It was controlled using a NuAmps amplifier controlled by 

Scan software.  The recording sites broadly covered the scalp, specifically they 

were over the frontal (F3, Fz, F4), central (C3, Cz, C4), and parietal (P3, Pz, P4) 

regions of the brain.   

 The data was collected continuously and then later subdivided into 

epochs, or windows of data, surrounding each stimulus.  Each epoch was 

recorded from 100 ms pre-stimulus to 800 ms post-stimulus.  These epochs were 

then averaged together in different ways. First, the epochs for block 1 were 

averaged together and the epochs for block 2 were averaged together.  Second, 

within those blocks, they were averaged separately for the “go” trials and for the 

“no go” trials.  Within the four resulting ERP wave forms (blocks 1 and 2, go and 

no-go trials), the P300 amplitude was defined as the most positive, or highest, 

peak 300-500 ms after a stimulus’ onset.    

Self-Report 

 At the end of both trial blocks, participants were asked to fill out self-

report questions about how much they perceived themselves to have mind 

wandered throughout the trials.  

 Participants were asked three questions: “how much did you perceive 

yourself as being distracted throughout the task,” “what percentage of stimuli do 
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you think you missed,” and “did you feel yourself missing stimuli because you 

were distracted or off task?” For the first question, participants rated their 

perceived distraction on a scale with the responses being “none at all,” “a little,” 

“a moderate amount,” “a lot,” and “a great deal.”  These, for coding measures, 

were translated with the numbers one through five respectively.   

 For the second question, participants were given four choices to rate the 

percentage of stimuli they missed.  The options were “<25%,” “25-50%,” “50-

75%,” and “75-100%.”  These were coded with the numbers one through four 

respectively.  For the final question, participants were given four options to rate 

how much distraction or being off task had on their number of errors.  They were 

given the option “not at all,” “a little bit,” “somewhat,” and “quite a bit.”  These 

choices were then coded with numbers one through four respectively.  

Results 

For all of the data, we used a cut off for what was significant and what was 

considered marginally trending.  Significant data had a cut off of p < .05.  Data 

were considered marginally trending if the p fell between .05 and .10. 

Behavioral Data  

Commission errors, which are when participants clicked for the stimuli 

they shouldn’t have, were analyzed using a 2 x 2 x 2 mixed factorial ANOVA, with 

the three independent variables being block (block 1 vs. block 2), cell phone 

manipulation (received vs. didn’t receive), and audio clip type (mindfulness vs. 

control).  There was a main effect of block, F (1,44) = 19.49, p < .001. In block 2, 

participants made significantly more errors (M2 = 15.00, SEM2 = 1.16) compared 

to block 1 (M1 = 10.85, SEM1 = 0.93).   
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There also was a main effect of cell phone manipulation, F (1,44) = 4.29, p 

< .05.  Surprisingly, the data showed that the mean errors for those who received 

the cell phone notification (MY = 10.98, SEMY = 1.33) were less than those who 

did not receive a notification (MN = 14.88, SEMN = 1.33). 

Finally, there was a marginal trend of block by audio clip interaction, F 

(1,44) = 3.07, p < .09.  Both groups made more commission errors in block 2 than 

in block 1, however, those who were primed with mindfulness showed less of an 

increase in errors between block 1 and 2 than those who were in the control 

group. This pattern is shown in Figure 1.   

 Target errors, which are when people should have clicked for stimuli but 

did not, were analyzed using a 2 x 2 x 2 mixed factorial ANOVA, with the three 

measures again being block, cell phone manipulation, and audio clip type.  There 

was an effect of block, F (1,44) = 9.53, p < .01.  In block 2, participants made 

significantly more errors, meaning not clicking when they should have, (M2 = 

5.58, SEM2 = 1.59) compared to block 1 (M1 = 1.65, SEM1 = 0.56).  

 There was a trend of main effect of cell phone manipulation, F (1,44) = 

3.07, p = .087.  Contrary to what was hypothesized, subjects failed to click more 

when they didn’t receive the call (MN = 5.38, SEMN = 1.42) than those who did 

receive the call MY = 1.85, SEMY = 1.42).  This was consistent with the results for 

commission errors.   

 Two mixed factorial ANOVAs were run on reaction times.  The first one 

was run on mean reaction time.  When a 2 x 2 x 2 mixed factorial ANOVA was 

run on target reaction time, there were no significant data.   The second mixed 

factorial ANOVA was involved variability in reaction time, or how much a 
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person’s reaction time was consistent vs. variable across trials.  A 2 x 2 x 2 mixed 

factorial ANOVA was run on the variability of reaction time.  In this test, there 

was an effect of block, F = 28.85, p < .001, meaning that people’s reaction times 

varied more in block 2 (M2 = 99.89 ms, SEM2 = 4.73) compared to block 1 (M1 = 

83.48 ms, SEM1 = 3.51).   

 The SART showed overall predicted results.  There were more commission 

errors and more target errors in block 2 than in block 1 and responses were more 

variable.  Contrary to the hypotheses, the cell phone notification actually 

decreased errors and did not affect reaction time. 

ERP Data  

 In order to examine the P300 amplitude, a 2 x 2 x 2 x 2 x 9 mixed factorial 

ANOVA was run, with the different measures being block, cell phone 

manipulation, audio clip type, trial type (non-target vs. target), and electrode site.  

There was a main effect of trial type, F (1,41) = 75.50, p < .001.  The mean P300 

amplitude for non-target stimuli (MNT = 5.09, SEMNT = 0.59) was significantly 

higher than for the target stimuli (MT = 0.06, SEMT = 0.27).  This can be seen in 

Figure 2 where the P300 amplitude was higher for the non-target stimuli than it 

was for the target stimuli.  This is expected because of the oddball effect.  The 

non-targets acted as the oddball as participants had to recognize the three 

flashing on the screen and not click.  This caused the P300 to be higher with the 

non-targets because it is elicited by the oddball effect.   

There was a significant interaction of block by trial type, F (1,41) = 5.54, p 

< .03.  This can be seen in Figure 3.  This figure shows that for the non-target 

stimuli, the P300 amplitude was significantly higher than it was for the target 
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stimuli.  There was a marginal trend of block, F (1,41) = 3.72, p = .061.  For 

everyone, regardless of group, the trial type was much more prominent in the 

first block than in the second block.     

There was a significant interaction effect of block by audio clip type, F 

(1,41) = 5.98, p < .02.  There was a main effect of site, F (8,41) = 5.87, p < .001.  

There finally was a significant interaction effect of site by audio clip type, F (1,41) 

= 2.22, p < .03.  This effect can be seen in Figure 4.  This figure shows that 

participants in the mindfulness group had a decrease in the P300 amplitude from 

block 1 to block 2 compared to the control group whose peak stayed relatively 

constant.  There was also a significant interaction effect of block by site by audio 

clip type, F (8,41) = 2.59, p <.01.   

Many other effects emerged that dealt with electrode site.  This suggests 

that the effects varied across scalp location.  There was an interaction effect of 

block by site, F (8,41) = 5.25, p < .001.  We also found an interaction effect of trial 

type by site, F (8,41) = 18.75, p < .001, and an interaction effect of block by trial 

type by site, F (8,41) = 3.12, p < .005.  Finally, we found a significant interaction 

effect of block by trial type by cite by cell phone manipulation, F (8,41) = 2.42, p 

< .02.   

 Moving forward, rather than using all 9 sites, we collapsed the nine sites 

down to three sites, which were the averages across each region.  To do this, for 

each region we averaged the left site, midline site, and right site: frontal (average 

of F3, Fz, F4); central (average of C3, Cz, C4); and parietal (average of P3, Pz, P4)  

This allowed us to focus on differences in the site effects since it was hard to 

interpret when there were many levels of site.  Therefore, from this point on, we 
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will only focus on the site data only.  The trial type variable was removed from the 

initial ANOVA as to only focus on non-target stimuli since the data showed the 

P300 was activated for the non-targets and remained more constant for the 

targets.   

A 2 x 2 x 2 x 3 mixed variable ANOVA was used to analyze the new 

collapsed data.  There is a main effect of site, F (2,41) = 11.02, p < .001.  There 

was an interaction effect of block by site, F (3,41) = 6.83, p < .003. This is shown 

in Figure 5.  Finally, there was a significant interaction effect of block by site by 

audio clip type, F (2,41) = 3.29, p < .05.  This can be seen in Figures 6 and 7.  The 

two figures compare the differences in P300 amplitude change based on site for 

both the mindfulness audio group and the control audio group.  Those in the 

mindfulness group had a similar decrease in P300 amplitude from block 1 to 

block 2, whereas, those in the control audio group had a decrease in the frontal 

channel, stayed consistent in the cortical channel, and increased in the parietal 

channel.  In the process of collapsing the 9 sites down to 3, the marginal trend of 

block by site by cell phone manipulation was lost since the p-value increased 

above the cut off of p = .10.   

Self-Report Data 

 The last set of analyses examined self-reported mind-wandering.  

Responses on the three questions were all highly intercorrelated with r values 

between .32 and .56, ps < .05.  However, since there were only three questions 

they were each analyzed individually.  Each question was analyzed using a 2 x 2 

between-subjects ANOVA with the two factors being cell phone manipulation and 

audio clip type.  For the first question there was a main effect of the cell phone 
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manipulation, F (1,44) = 7.10, p < .02.  Participants who got the cell phone call 

reported themselves as making less errors than those who did not get the call.  

For the second questions there also was a main effect of the cell phone 

manipulation, F (1,44) = 9.01, p < .05.  Participants reported missing a lower 

percentage of stimuli compared to those who did not get the call.  For the final 

question there were no significant effects.   

Discussion 

 This study was meant to expand upon the current literature to see how 

mindfulness and cell phone distractions affect a person’s susceptibility to mind 

wandering.  This took two different areas of research, how mindfulness affects 

mind wandering and how technological distractions affect mind wandering, and 

put them together to see if there was an interaction between the two.  EEG data, 

behavioral data, and self-report data was collected to assess how the 

manipulations affected a person’s susceptibility to mind wandering.  Although 

the hypotheses weren’t supported, both the cell phone call and the mindfulness 

manipulation had significant, unanticipated effects on mind wandering.  

 The SART was used to measure a person’s sustained attention.  The results 

show that the SART was successful in taxing a person’s sustained attention.  The 

results show that overtime, the errors on the SART increased between block 1 and 

block 2 for participants.  Participants made more errors in block 2 of the SART 

than in block 1.  Response time also became more variable between block 1 and 

block 2.  Meaning, in block 2 a person’s reaction time was more variable than it 

was in block 1.   
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Beyond behavioral results, the P300 supported the oddball effect that 

comes with the SART.  Since the SART had participants click for the target 

stimuli but not for the non-targets, the non-targets acted as the “oddball.”  When 

looking at targets versus non-targets regarding the P300 amplitude, participants 

had significantly higher P300 peaks for non-targets than they did for the target 

stimuli.  All of these results prove that the SART was effective at taxing sustained 

attention, and any unsupported hypotheses were not due to using the SART.   

 The cell phone manipulation was effective in that there was a significant 

difference between those who received the call and those that did not.  However, 

the results were contrary to what had been shown in previous studies and what 

was hypothesized.  On the SART, participants who received the call made 

significantly less errors in block 2 than those who did not receive the call.  This 

was consistent between the behavioral data and the self-report data.  Participants 

who received the call reported themselves missing less of the stimuli than those 

who didn’t receive the call.   

One reason those who received the cell phone call made less errors on the 

SART than those who did not receive the call might be because the phone acted 

like an alarm that made participants more attentive.  The manipulation used in 

this study was similar to the one used in the Stothart et al. (2015) but elicited 

contrasting results.  This could be because the phone used in their study was the 

participant’s actual cell phone and in this study, it was a separate phone.  Another 

difference is that most participants didn’t have their phone in the room with 

them so the manipulation might not have caused them to think their phone was 

going off eliciting the mind wandering, rather acting as an alarm to refocus them.   
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Based on these results, the first two hypotheses were unsupported.  This 

also is because there was no effect of the cell phone manipulation alone on the 

person’s P300 peak.  The cell phone manipulation was also not a contributing 

factor in increasing variability in reaction time.  The variability in reaction time 

was consistent for all participants from block 1 to block 2.   

Mindfulness was the next manipulation in the study.  During the SART, 

participants who were primed with mindful breathing had a significantly less 

steep increase of commission errors from block 1 to block 2 than those in the 

control group.  This is consistent with what previous studies have shown about 

mindfulness.  However, the ERP data showed that the control group’s P300 

amplitude stayed more constant between block 1 and block 2 and the group 

primed with mindfulness had a significant increase.   

This difference could be because the mindfulness exercise made 

participants allocate less attention to the task, which would explain the P300 

data, while allowing them to still perform well on the SART.  This challenges what 

we anticipated about the P300 peak.  The mindfulness exercise should have 

caused the participants’ P300 peak to stay constant while those in the control 

group should have had a decrease in their P300 peak.  However, this study 

showed the opposite.   

The reason this manipulation didn’t have the expected results could be 

because the assumptions about how the P300 peak exactly relates to attention is 

different than how we used it as a guide here.  I think the mindfulness 

manipulation was successful, especially since there was a significant difference 
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between those primed with mindful breathing and those who were in the control 

group.   

 The study had some strengths to it.  The manipulations had effects that 

were consistent between the different measures.  The SART task also was set up 

in a way that showed consistent data of the P300 for target stimuli versus the 

non-target stimuli.   

 Some weaknesses of the study are that there were only 50 participants, 

two being excluded from all analyses and three more being excluded from the 

EEG data.  If we had more participants, the marginal results could have been 

significant or they could have disappeared.  The smaller sample also could have 

allowed more statistical power to detect interactions between the mindfulness 

manipulation and the cell phone manipulation.   

 In the future, it would be interesting to tweak the design and somehow 

utilize the participant’s phone or make sure there’s a way to make the cell phone 

manipulation less like an alarm and more like their phone is going off.  It also 

might be interesting to see the differences a call versus a text notification would 

make and whether that would have the same or different results.  All of this 

would still involve the mindfulness manipulation, however, utilizing a different 

manipulation might induce mindfulness more.   

 Mindfulness and technology do have effects on mind wandering.  This was 

demonstrated with use of the SART and EEG data.  While there was no 

interaction effect between the two manipulations, they both had their own effects 

which were different than what previous studies have shown.  These differences 

being that the cell phone notification decreased a person’s errors on the SART 



THE EFFECT OF MINDFULNESS AND CELL PHONE 32 

DISTRACTIONS ON MIND WANDERING 

 
and the differences in the P300 peak with mind wandering.  This is all interesting 

because it goes against most, if not all, studies previously done on mind 

wandering with these two manipulations.  While previous studies have focused 

on technology and mind wandering separately, combining the two to see if there 

could be an interaction of them is important and future studies should be done to 

see the relationship.  
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Tables and Figures 

 

Figure 1. The effect of audio clip on SART commission errors from block 1 to 

block 2.  The rate of increase of errors between block 1 and block 2 was 

significantly decreased for those in the mindful condition than those with 

the control audio. 
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Figure 2. Average of the P300 peak (between 300 and 500 ms) at the site Cz for 

targets and non-targets in blocks 1 and 2 of the SART. Stimuli came across 

the screen at time = 0.  For the non-targets, the P300 peak was 

significantly larger than for the targets, and block 1 was higher for both 

non-targets and targets compared to block 2. 
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Figure 3. Block by trial type.  This shows that for non-target stimuli the P300 

peak was significantly higher than for the target stimuli.   
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Figure 4. Block by audio clip.  This shows that those in the mindfulness group 

had a significant decrease in the amplitude of the P300 peak from block 1 

to block 2 compared to the control group who stayed relatively consistent 

from block 1 to block 2. 
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Figure 5. This shows the effect of block by site.  From block 1 to block 2, the P300 

amplitude decreased across all three sites.  
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Figures 6 and 7. These figures show the effect audio clip type had from block 1 to 

block 2 for the different sites.  It shows that those in the mindfulness group had a 

relatively similar decrease in P300 amplitude from block 1 to block 2, whereas, 

those in the control audio group had a decrease in the F channels, consistent for 

the C channels, and increased for the P channels. 

 

 


