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ABSTRACT 

Attention Deficit Hyperactivity Disorder (ADHD) is a neurological disorder that 

begins in childhood but usually continues into adulthood.  Its symptoms include a high 

degree of distractibility, and it is associated with low academic success.  More and more 

higher learning takes place on the Internet, often through learning management systems 

(LMSs).  The Internet is also the site of the “attention economy,” in which corporations 

compete for the attention of users so as to attract advertising revenue.  To understand 

what happens when highly distractible users attempt to learn in an environment fraught 

with distractibility, how they manage distractions, and what instructional designers can 

do to help them, three college students with both ADHD and experience with online 

learning were interviewed.  Participants described strategies that they use to try to 

maintain focus, including controlling their physical and online environments, but also 

indicated that they knowingly engage in behaviors that are counterproductive to focus.  

They also gave suggestions that instructors could use to help students such as themselves 

to maintain focus during online learning.  Among the conclusions is that the Internet has 

the potential to both disrupt and enhance learning.  
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Chapter One: Introduction  

Attention Deficit Hyperactivity Disorder (ADHD) is a neurological disorder that 

usually begins in childhood and continues into adulthood.  It is associated with 

distractibility and low academic achievement (Advokat, Lane, & Luo, 2011; Barkley 

2006; Barkley, Murphy, & Fischer, 2008; Brown 2005; Cimera, 2002).  More and more 

higher education courses are being delivered via the Internet.  The Internet is also the site 

of the “attention economy” (Davenport & Beck, 2001) in which websites use a wide 

variety of techniques to compete with each other for users’ attention.  The more of users’ 

attention that they attract, the more revenue these websites can generate from advertising.  

What happens when highly distractible users attempt to learn in an environment fraught 

with distractibility?  What distracts them?  How can they manage distractions?  What can 

instructional designers do to help them?  To try to find answers to these questions, 

college students with both ADHD and experience with online learning were interviewed.  

 This paper has its origins in my personal experiences as an online learner.  After 

earning two bachelor’s degrees in the late 1980s and early 1990s, and being a teacher for 

nineteen years, I decided to return to school to earn a master’s degree.  I packed up and 

moved so as to be a full-time, on-campus student and take face-to-face courses.  Despite 

this, I had to take the vast majority of my graduate school courses in an online form.  I 

found the Internet to be a great resource and tool in many ways.  For example, compared 

to the 1980s, more articles were available, and they were easier to find.  However, it was 

also a source of frustration.  Having to do my courses through an online learning 

management system meant that I could not cut off the Internet, and thus could not cut off 
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its myriad of potential distractions, all of which were literally but a mouse click away.  

This led to me thinking about students who might have more difficulties with distraction 

than I do, what their experiences might be, and what strategies could be used to alleviate 

the situation.   

The research question that I investigated is “How can we reduce distraction for 

online learners with Attention Deficit Hyperactivity Disorder?”  This question was 

broken down into several sub-questions:  

a) What kinds of features do students find distracting?  My research focused on features 

of LMSs such as Desire2Learn (D2L), but will also, out of necessity, included the rest of 

the Internet, since learners are not isolated from the rest of the Internet while on an LMS. 

b) How do students manage these distractions?   

c) What can instructional designers (instructors, professors, lecturers, and the people and 

companies who design instructional platforms) do to minimize distractions for learners 

using their instructional materials?   

 This paper will begin with a literature review before moving on to methodology, 

including descriptions of the participants and data collection and analysis methods, 

findings, and discussion.  
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Chapter Two: Literature Review  

Attention Deficit Hyperactivity Disorder (ADHD) is a neurological disorder 

characterized by symptoms that include inattention, hyperactivity, and impulsivity 

(DSM-5; American Psychiatric Association, 2013; World Health Organization, 2018).  

There are three sub-types: inattentive, hyperactive-impulsive, and combined, each with 

different symptomology.  People with the inattentive sub-type tend to have difficulty with 

maintaining focus and attention, while those with the hyperactive-impulsive subtype tend 

to have problems with impulsive behavior and sitting still for extended periods of time.  

Those with the combined sub-type have the symptoms of both of the other two subtypes 

(DSM-5; American Psychiatric Association, 2013; World Health Organization, 2018).  

ADHD is a condition that occurs worldwide, and affects approximately 5.29% of 

the global population (Polanczyk, 2007).  Because ADHD is a spectrum disorder, some 

people have ADHD symptoms but do not pass the threshold needed for a formal 

diagnosis of ADHD.  The prevalence of subthreshold ADHD is thought to range from 0.8 

to 23.1% (Balázs and Keresztény, 2014).   

ADHD is believed to be caused by a dysfunction of two neurotransmitters, 

dopamine (primarily) and norepinephrine (Fernández-Jaén et al. 2015; Rostain, 2014; 

Volkow et al. 2010).  It has been linked to atypicalities in the following brain regions: the 

dorsolateral prefrontal cortex, cerebellum, anterior cingulate cortex, corpus callosum, 

basal ganglia, amygdala, and hippocampus (Barkley, 2014; Castellanos & Proal, 2012; 

Cortese et al., 2012; Hoogman, 2017; Krain,  & Castellanos, 2006; Malenka, Nestler, & 

Hyman, 2009; Salavert et al., 2015).  Twin studies and other genetic studies support the 
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notion that most cases of ADHD are highly genetic in nature, with at least thirty-five 

genes believed to be involved (Fernández-Jaén et al. 2015; Soileau, 2014).  It has been 

suggested that ADHD occurs when there is a minimum number of, or particular 

combinations of, certain candidate/susceptibility genes (Durston, 2003).  A minority of 

cases seem to be caused by environmental factors such as brain trauma and smoking by 

pregnant mothers (Konrad & Eickhoff, 2010; Attention-Deficit/Hyperactivity Disorder, 

National Institute of Mental Health, 2018; Thapar & Cooper, 2016).  A common 

treatment is the use of stimulant medication, though it may actually increase 

susceptibility to distracting stimuli in the environment (Advokat & Scheithauer, 2013).   

The earliest accounts of ADHD are believed to have been written in 1775, in 

German, by Melchior Adam Weikard (Barkley & Helmut, 2012), and in 1798, in English, 

by Sir Alexander Crichton (Lange, Reichl, Lange, Tucha, & Tucha 2010).  Even in these 

early accounts, distractibility is one of the most prominent symptoms in their 

descriptions.  

In 1775, Weikard wrote:  

They must not be bewildered or affected by any clamour or by any disturbance 

caused by their mobile neighbours. It is soon to be perceived that this is the case 

with soft, easily agile or very irritable fibres, where a slight sensation of any 

minor matter causes brief side associations and participation of adjacent fibres. 

Like children, who are distracted by a hundred minor matters, when they are 

perused or conversed with about a serious matter. A young chaplain for example 

is supposed to meditate about the saviour’s sufferings. Every humming fly, every 
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shadow, every sound, the memory of old stories will draw him off his task to 

other imaginations. Even his imagination, if and when it is copious, entertains him 

with a thousand minor subjects. (Weikard, 1775, 3rd Chapter: Lack of Attention, 

Attentio Volubilis) 

Twenty-three years later, Crichton wrote:  

In this disease of attention, if it can with propriety be called so, every impression 

seems to agitate the person, and gives him or her an unnatural degree of mental 

restlessness. People walking up and down the room, a slight noise in the same, the 

moving a table, the shutting a door suddenly, a slight excess of heat or of cold, too 

much light, or too little light, all destroy constant attention in such patients, 

inasmuch as it is easily excited by every impression.  The barking of dogs, an ill-

tuned organ, or the scolding of women, are sufficient to distract patients of this 

description to such a degree, as almost approaches to the nature of delirium. 

(Crichton, 1798, reprint p. 203) 

In many quantitative studies on ADHD, researchers have attempted to study the 

opposite of distraction, focus and attention.  Furthermore, the tasks and conditions of the 

research studies are not similar to those typically found in a classroom.  In such studies, 

participants attempt tasks like the Stroop Test, the Erikson Flanker task, the Wisconsin 

Card Sorting task (Godinez et al., 2015; Scheres, 2004), or the continuous performance 

task (Emser et al., 2018).  In the Stroop Test, subjects are shown a word that is written in 

a colour that is different from the word.  For example, the word “red” would be written in 

green.  The subjects must say “green,” not “red.”  In the Erikson Flanker task, subjects 
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are shown three fish which are pointing in different directions, and must indicate the 

direction of the middle fish by pressing a cursor key.  In the Wisconsin Card Sorting task, 

subjects must sort cards according to a rule that they are not told, and must be deduced 

from feedback.  Another test of focus, commonly used to help diagnose ADHD (Berger, 

Slobodin, & Cassuto, 2017; Emser et al., 2018; Roebuck, Freigang, & Barry, 2016), is the 

continuous performance task.  In this task, subjects are exposed to a stream of stimuli, 

such as numbers, symbols, or sounds, and are asked to respond only to a target stimulus 

(Conners et al., 2000; Roebuck, Freigang, & Barry, 2016).  For example, participants 

might be shown a series of letters, and have to click on a mouse only if they see an X 

(Levy, Pipingas, Harris, Farrow, & Silberstein, 2018).  Another example would be having 

participants view a series of shapes of different colours (e.g. blue circles, red squares, 

etc.) and ask them to press a response key if they see two identical stimuli in succession 

(Emser et al., 2018).  In all of these cases, the reason for the task’s difficulty is woven 

into the task itself.  None of these conditions actually mirror the kinds of activities and 

learning conditions under which students typically study in classroom settings. 

Moreover, the DSM-5 lists one of the primary symptoms of ADHD as distraction 

by "extraneous stimuli" (American Psychiatric Association, 2013) as opposed to the 

management of conflicting internal stimuli, which is what tasks like the Stroop Test and 

the Erikson Flanker task test.  Some research has explored distraction by extraneous 

stimuli, and has done so in a classroom setting, rather than in a laboratory, further 

mimicking the conditions which students with ADHD are likely to encounter and have 

difficulty with.  Radosh and Gittelman (1981) found that children with ADHD did worse 
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than their peers with difficult arithmetic problems if there were distractors, even if those 

distractors did not have any meaning (such as fragments of abstract paintings).  Abikoff, 

Courtney, Szeibel, and Koplewicz (1996) also compared boys with and without ADHD 

while doing arithmetic problems.  The students were subjected to either music, speech, or 

silence.  Only the boys without ADHD were unaffected in all three conditions.  Pelham et 

al. (2011) investigated seatwork productivity of boys with ADHD under three conditions: 

music, video, or no distractor.  Video led to increased classroom disruption and 

distraction and reduced productivity.  Lopez-Martin and colleagues (2013) found that 

boys with ADHD combined sub-type, compared with their peers, were more likely to be 

distracted by emotionally-arousing stimuli while doing a digit categorization task.  (The 

stimuli were selected from the International Affective Picture System and from the 

researchers' own emotional picture database.  Examples of emotionally-arousing stimuli 

included pictures of children enjoying a birthday party, a person surfing, and a 

hamburger.)  Finally, Ross and Randolph (2016) found evidence that students with 

ADHD are more prone to distraction in the classroom, and once distracted, have more 

difficulty disengaging from the distracting stimuli and returning to the task at hand.  

Compared to their peers, their schoolwork is more likely to be interrupted and, 

subsequently, incomplete or with more errors.  Because these studies are more similar to 

what students with ADHD are likely to be asked to do in terms of learning tasks, what 

they would experience, and where, these studies have been described as more 

“ecologically valid” (Mourik, Oosterlaan, Heslenfeld, Konig, & Sergeant; 2007; Pelham 

et al., 2011), although the preponderance of studies limited to male subjects diminishes 

their generalizability.  
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A further limitation of these studies is the focus on children.  It has been estimated 

that at least two-thirds of childhood ADHD cases continue into adulthood (Barkley, 

2006; Barkley, Murphy, & Fischer, 2008; Barkley & Murphy, 2011; Mannuzza et al., 

2011; Willcutt, 2012).  Approximately 4.4% of American adults are believed to have 

ADHD (ADHD: Not Just For Kids, 2017; Tremonti, 2019).  It is likely that adult ADHD 

is underdiagnosed (Ginsberg, Quintero, Anand, Casillas, & Upadhyaya, 2014) and most 

cases are untreated (Culpepper & Mattingly, 2010; Kessler, 2006).  Despite the fact that 

the majority of childhood ADHD cases continue on into adulthood, the majority of 

research on ADHD has been on children.  

ADHD is associated with low academic success.  In the United States, fewer than 

5% of people with ADHD have ever successfully completed a college degree, as 

compared to 28% of the general population (Cimera, 2002).  A Canadian study found that 

only 20% of adults with ADHD ever enrolled in college, and a mere 5% succeeded in 

graduating, as compared to 41% of the general Canadian population (Barkley, Murphy, & 

Fischer, 2008).  While at college, students with ADHD have lower rates of attendance, 

lower grades (Barkley 2006; Barkey et al. 2008), withdraw from more classes (Advokat, 

Lane, & Luo, 2011), and are more likely to interrupt their college education (Brown 

2005).   

Many universities now offer courses that are either entirely online or “blended” in 

the sense that they have both face-to-face (in classroom) and online components.  

Sometimes, these online components are delivered through Learning Management 

Systems (LMSs) such as Desire2Learn (D2L; Czikk, 2014; Schaffhauser, 2014; Wan, 
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2014).  The use of such online courses has been increasing in developed countries 

(Istance, Roberts, & Theisens, 2010; Newman, Couturier, & Scurry, 2010).  The conduit 

for delivering such content to the learner is, of course, the Internet.  

The Internet is also the location of what has been called the “attention economy” 

(Davenport & Beck, 2001).  In the “attention economy,” people’s attention is a resource 

for which Internet companies such as Facebook and YouTube compete.  The more 

attention (measured as “time on site”) these companies can attract and keep, the more 

attractive they are to advertisers (Parkin, 2018).  These sites have teams of programmers 

who are trained in techniques drawn from fields such as psychology and game theory 

(Smart, 2017).  One company is so upfront about its mission of forming addictive habits 

that it is called Dopamine Labs, named for the neurotransmitter associated with pleasure 

and habit formation (Smart, 2017).  For example, Twitter varies the number of seconds it 

delays before showing you the number of notifications that you have.  This use of 

anticipation is adapted from behaviorism's variable-ratio schedule of reinforcement.  

Also, Facebook's News Feed algorithm places the most outrage-inducing items at the top 

of its list (Full transcript: Time Well Spent founder Tristan Harris on Recode Decode, 

2017).  YouTube and Netflix have “autoplay” as their default setting, meaning that, 

unless one consciously takes preventative measures, as soon as one video ends, the next 

one begins (Harris, 2016).  As Netflix’s CEO, Reed Hastings, put it, “Our biggest 

competitors are YouTube, Facebook and sleep” (Full transcript: Time Well Spent founder 

Tristan Harris on Recode Decode, 2017).  
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High-level technology executives, in both words and behavior, have revealed that 

they are aware of the potential negative effects of the products that they themselves 

promote.  Steve Jobs did not let his children use an iPad, and Bill Gates did not let his 

children have a smartphone until the age of 14 (Weller, 2017).  Apple CEO Tim Cook 

has stated that he does not want his nephew on social networks, and that in the classroom, 

it is sometimes inappropriate for there to be mobile devices such as Apple’s iPad (Price, 

2018).  There is a private school in the San Francisco Bay area which is tech-free.  

Seventy-five percent of the parents of that school’s students are high-level executives in 

the tech industry.  When asked why they would send their children to such a school, one 

such parent said, “I’ve seen the dangers of using too much tech first hand and it's the last 

thing I want for my kids” ("Why technology is addictive and what to do about it," 2017).  

And finally, Sean Parker, the founding president of Facebook, has said, in reference to 

Facebook, “God only knows what [Facebook is] doing to our children’s brains” (Solon, 

2017).  

Though LMSs may not run advertisements or have hyperlinks to social media 

sites such as Facebook, they are hardly isolated from the rest of the Internet.  Through the 

use of tabs in web browsers, the rest of the Internet is literally just a mouse click away. 

This is not a hypothetical situation; studies strongly support the notion that digital 

and mobile technology causes distraction and is detrimental to learning for all students, 

not just those with ADHD.  One study found that students who had their laptops open 

during lectures had poorer recall of lecture material (Hembrooke & Gay, 2003).  

Bowman, Levine, Waite, and Gendron (2010) found that students who used an instant 
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messaging (IM) app while reading took significantly longer to read, even when time 

using the IM was taken into account.  Texting and social media use while doing 

homework has been associated with lower grade point averages (GPAs; Junko & Cotton, 

2011).  Gaudreau, Miranda, and Gareau (2014) associated lower GPAs, as well as lower 

academic satisfaction, with laptop behaviors unrelated to school.  Students who take 

notes with pencil and paper during lectures have been found to outperform peers who use 

technology (Lee, Cho, Kim, & Noh, 2014; Mueller and Oppenheimer, 2014).  Ravizza, 

Hambrick, and Fenn (2014) found that Internet use in the classroom negatively predicted 

test scores not only for those using the laptop, but even for nearby peers who were not 

using a laptop.  Ward, Duke, Gneezy, and Bos (2017) found that the mere presence of a 

smartphone was enough to reduce cognitive capacity.   

Many students are even aware, as evidenced by self-report, of the detrimental 

effects of using a mobile device in the classroom (McCoy, 2016).  Despite this, they are 

reluctant to part with their devices.  The fear of being without one's cell phone even has a 

name: nomophobia (Mendoza, Pody, Lee, Kim, & McDonough, 2018).  Smartphone 

Dependence (SPD) is now considered to be a real phenomenon, and it has been linked to 

potentially-adverse changes in the brain.  Changes in white matter integrity were detected 

in the brains of young adults with SPD (Hu, Long, Lyu, Zhou, & Chen, 2017), and 

decreased white matter integrity has been linked to cognitive dysfunction (Fjell, Westlye, 

Amlien, & Walhovd, 2011).  

What happens when learners who are distractible try to learn in an environment 

that is overshadowed by the “attention economy”?  I was unable to find any studies that 
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specifically looked at students with ADHD dealing with distractions while learning 

online.  However, Lefler, Sacchetti, and Carlo (2016) conducted a qualitative study to 

find out what it is like to be a college student with ADHD.  One described some 

experiences with distraction while learning online: "If I have hopes of studying I need to 

be away from my computer because I will just ... be reading and I’ll be like, ‘Ah, that 

sounds interesting.  Google it.  Wikipedia it.’  You’re just clicking on links and all of a 

sudden you’re on Kevin Bacon" (p. 86).  Furthermore, a study by Kim and Suk (2014) 

found that adult students with ADHD were more susceptible than others to Internet 

addiction. 

Although my research focuses on distractions related to the Internet, I also 

reviewed literature related to how music can enhance or reduce distractions. Research 

indicates that listening to music that one finds pleasing leads to increases in serotonin, a 

hormone associated with pleasant feelings (Altenmüller and Schlaug, 2012).  In addition 

to improving mood, listening to music can improve athletic performance, as measured by 

endurance, power, productivity or strength (Karageorghis, Priest, Williams, Hirani, 

Lannon, & Bates, 2010).  Some research suggests that music can improve productivity by 

positively affecting mood (Lesiuk, 2005).  However, some other research suggests that 

listening to one's favorite music can actually lead to the worst performance (as compared 

to non-preferred music or silence) on tasks requiring focus (Smith and Morris, 1977).  

There is also research suggesting that poor concentration is associated with music that the 

listener strongly likes and strongly dislikes (Huang and Shih, 2011).  

Previous studies on the effect of music on the academic performance of students 
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with ADHD have had varying, even contradictory, results.  For example, Abikoff, 

Courtney, Szeibel, and Koplewicz (1996) tested the academic performance of boys with 

and without ADHD under three conditions: music, speech, and silence.  The students 

with ADHD performed better while listening to music, as compared to speech or silence, 

but only if music was the first of the three conditions to be presented.  The study seems to 

suggest that music somehow “primed” the students in some way that made subsequent 

learning easier.  In another study, Pelham et al. (2011) evaluated the classroom behaviour 

and academic performance of boys with and without ADHD while under three 

conditions: music, video, or no distractor.  Responses to music showed individual 

differences, with some students showing improvements while others exhibited negative 

effects.  

Are some genres of music more conducive to concentration than others?  Some 

research suggests that classical music is very conducive to focus and concentration due to 

the fact that it has "transitional points," in which there is silence (Sridharan, Levitin, 

Chafe, Berger, & Menon, 2007).  Normally, people's minds wander while listening to 

music.  However, classical music's transitional points help to maintain awareness and 

attention. 

In addition to different types of music, are there different ways of listening to 

music that are more effective for maintaining focus?  According to psychologist 

Elizabeth Margulis (2014), listening to songs on repeat can improve focus, due to a 

decrease in mind wandering.  Wordpress founder Matt Mullenweg and authors Ryan 

Holiday and Tim Ferriss listen to a single song on repeat so as to enter a flow state 
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(Hardy, 2016).  Flow is a state in which one is fully focused and involved in an activity 

(Csikszentmihályi, 1990). 

In conclusion, my literature review suggests that mine is the first study to ask 

learners with ADHD what they find distracting, generating the kind of data that will 

allow educational professionals to understand the experiences of distraction for online 

learners with ADHD. In the next chapter, I describe the methodology and methods I used 

to collect data.  
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Chapter Three: Methodology  

My research question was “How can we reduce distraction for online learners 

with Attention Deficit Hyperactivity Disorder?” and the three sub-questions were:  

a) What kinds of features do students find distracting?  My research focused on features 

of LMSs such as D2L, but also, out of necessity, included the rest of the Internet, since 

learners are not isolated from the rest of the Internet while on an LMS. 

b) How do students manage these distractions?   

c) What can instructional designers (instructors, professors, lecturers, and the people and 

companies who design instructional platforms) do to minimize distractions for learners 

using their instructional materials?   

In this chapter, I describe the methodology and methods I used to collect data to 

answer these questions. 

Theoretical Approach/Paradigm 

As mentioned earlier, most research on Attention Deficit Hyperactivity Disorder 

(ADHD) has been quantitative (Wentz, Nydén, & Krevers, 2012).  While such research is 

important, it tends to produce numerical data that gives us little insight into the lived 

experiences of people with ADHD.  In order to answer my research questions about how 

these students experience and manage distractions in online learning, a qualitative 

approach was more appropriate.   

Quantitative research is conducted by physically measuring objects or events 
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(Golafshani, 2003).  This data is analyzed and presented through statistical analyses and 

inferences.  Quantitative studies are conducted to determine causes, make predictions, 

and generalize their findings (Golafshani, 2003).  By contrast, in qualitative research the 

data is “not in the form of numbers” (Punch, 1998, p. 4) but rather in the form of 

descriptions which are collected by methods including interviews, observations, and 

analysis of artifacts (Denzin & Lincoln, 1994, p.14).  In qualitative studies, the researcher 

“does not manipulate the phenomenon of interest” (Patton, 2002, p.39).  The data is 

analyzed by themes, and is presented in the language of the informant (Minichiello, 1990, 

p.5).  Qualitative research seeks understanding and to extrapolate results to similar 

situations (Golafshani, 2003).  Qualitative research looks at its data in greater depth and 

less breadth than quantitative research, trying to tease out the nuances of the subjects’ life 

experiences (Whittemore, Chase, & Mandle, 2001).  Because of this, it can be used to 

explore viewpoints and meanings of those people who are being researched.  For 

example, a quantitative study looking at adherence to medication would examine data on 

things like percentage of patients adhering to recommended dosages, time periods, etc.  A 

qualitative study would look at the reasons why patients do or do not adhere to their 

recommended medication, as told by the patients themselves, in their own words (Jones, 

1995).  Where quantitative research seeks to explain through measurements, qualitative 

seeks to explain through words.   

According to Roulston (2001), qualitative researchers are not only observers but 

also participants, and are more involved in the research process, to the point that some 

have said that “the researcher is the instrument” (Patton, 2002, p.14).  For this reason, it 
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is important that the researcher’s biases and assumptions be foregrounded.   

Emergent ideas, which can be defined as openness to what the data reveals, are 

one of qualitative research’s defining characteristics (Whittemore, Chase, & Mandle, 

2001).  Qualitative research can be used to investigate states of mind, or what Roulston 

(2001) called “interiors” (p. 283).   

There can never be absolute certainty in scientific research (Whittemore, Chase, 

& Mandle, 2001).  However, rigor is essential for scientific inquiry, for without it, 

“research … becomes fiction” (Morse, Barrett, Mayan, Olson, & Spiers; 2002; p. 14).  

Good research should have three goals: internal validity, external validity, and reliability 

(Thurmond, 2001).  Validity is in evidence when the instrument measures what it is 

supposed to (Golafshani, 2003) and refers to the research methods’ integrity and how 

precisely findings reflect data (Noble & Smith, 2015).  For example, a researcher wishing 

to study shyness (discomfort in social situations) could inadvertently end up measuring 

introversion (feeling no need for social situations).  In this case, the measurement is not 

valid.  Internal validity refers to whether or not the study’s results are due to the specific 

factor that the researcher is interested in (called the independent variable), as opposed to 

other factors beyond the researcher’s control or interest.  External validity describes the 

extent to which the study’s results are generalizable to other settings, populations, or time 

(McLeod, 2013).  Reliability is a reflection of consistency (Noble & Smith, 2015).  For 

example, a scale that consistently overestimates an object’s mass by the same amount is 

reliable, but not valid.   

While quantitative research establishes validity through scores, instruments, or 
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research designs, qualitative research seeks to establish validity though the views of 

participants, research conductors, readers, or reviewers (Creswell and Miller, 2000).  

While quantitative studies use statistical methods to establish validity and reliability, 

qualitative studies try to establish credibility by using methodological strategies (Noble & 

Smith, 2015).  While the terms reliability and validity are still used in qualitative research 

in Europe (Morse, Barrett, Mayan, Olson, & Spiers, 2002), North American qualitative 

research has largely substituted these terms with others such as trustworthiness, 

credibility, transferability, dependability and confirmability (Morse et al., 2002).  There is 

a debate as to whether or not qualitative research should even use the terms validity, 

reliability, or generalizability (Noble & Smith, 2015; p. 34).  The myriad of substitute 

terms is, as Creswell and Miller (2000) put it, “confusing” (p.124).  Nevertheless, it is 

essential that qualitative research establish credibility through methods specific to 

qualitative research such as member checking or audit trails (Creswell and Miller,  2000) 

or structural corroboration or referential material adequacy (Morse, Barrett, Mayan, 

Olson, & Spiers, 2002).  

Qualitative research has been criticized for lacking scientific rigor, and for the 

fact that its findings are essentially “a collection of opinions” (Noble & Smith, 2015; p. 

34).  Rigor needs to be incorporated with the subjectivity and creativity that are inherent 

to qualitative research (Whittemore, Chase, & Mandle, 2001).  The right methodology 

should be used for the right research questions (Jones, 1995).  One strategy for 

verification is to have a sample that is “appropriate” in the sense that the participants 

either represent, or have knowledge of, the topic being researched (Morse, Barrett, 



 

19 

 

Mayan, Olson, & Spiers, 2002).  Another is member checking, which is when data and 

narrative accounts are taken back to the participants for checking (Creswell & Miller, 

2000).  

Qualitative research offers several advantages.  First, because samples hold more 

information, fewer participants are needed (Malterud, Siersma, & Guassora, 2016).  

Second, qualitative research lends itself to exploratory research, which can be used to 

generate hypotheses for later studies, including quantitative ones (Babble, 2013; Noor, 

2008).  A third advantage is that it is less linear and more iterative than quantitative 

research (Morse, Barrett, Mayan, Olson, & Spiers, 2002).  This means that the research 

can evolve as the research is progressing, adapting to unexpected situations as they arise.   

Qualitative research also poses challenges.  Two of the major problems with 

qualitative research are the difficulties with replicating studies and with generalizing 

findings.  Context is important and the data is subjective (Whittemore, Chase, & Mandle, 

2001).  Because factors such as context, events, and interactions are highly specific to 

each study, it is difficult to replicate studies.  For these same reasons, qualitative results 

are not generalizable to larger populations.  By contrast, quantitative studies are easier to 

replicate and their results are more easily generalizable (McLeod, 2017).  Another 

challenge is the lack of consensus as to the standards by which qualitative research 

should be judged (Noble & Smith, 2015; p. 34).  This lack of consensus on what 

constitutes good assessment criteria could be impeding the submission of proposals and 

publication of papers (Jones, 1995).  Additionally, qualitative researchers can experience 

difficulty with funding and publications, and their findings might be ignored by policy 
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makers and practitioners (Morse, Barrett, Mayan, Olson, & Spiers, 2002). 

Research Design 

Research setting and study participants.  The research setting was the 

University of New Brunswick (UNB).  It should be noted that UNB is a relatively small 

university, with only about 11,400 students spread out over two campuses (UNB Quick 

Facts, 2018).  Since it has been estimated that only about 2 to 8% of university students 

have ADHD, the researcher was challenged to find a desired number of willing 

participants (four to six) who fit this criteria.  To recruit participants for interviews, a 

notice was sent to all members of the student body electronically.  All UNB students 

must log on to UNB's portal site in order to read their university-related e-mail and to 

participate in online or blended courses hosted by D2L.  A notice can be sent to the portal 

site via an online newspaper called MyUNB News.  

Three students responded, all undergraduate students at UNB who had been 

diagnosed with ADHD and had taken at least two online courses that used D2L, the 

Learning Management System (LMS) used by UNB.  All three participants were 

undergraduates who chose their pseudonym used in the transcripts.   

At the time of the interview, Anna was a third-year undergraduate who had 

majored in information systems (a blend of computer science and business) before 

switching to business.  She had taken four courses online and was taking a fifth.  She was 

diagnosed with the inattentive subtype of ADHD a year and a half before the interview.  

She had no comorbidities that she was aware of, but had had a concussion recently.     
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Ardelle was a first-year undergraduate who majored in neuropsychology.  She had 

taken many online courses at the high school level and one at the university level.  She 

said that she had only taken one university course, due to her preference for face-to-face 

classes.  Her combined subtype of ADHD was comorbid with bipolar disorder.  She has 

taken both stimulant and non-stimulant medication for her ADHD to see which types 

seemed to alleviate her ADHD symptoms best.  

Claire was in her second year and had not yet officially declared her major but 

was choosing psychology.  She had successfully completed one online course and had 

unsuccessfully completed another.  She had the combined subtype of ADHD, which was 

comorbid with depression and anxiety disorder.  She was taking Concerta 

(Methylphenidate, a stimulant) for her ADHD as well as Zoloft and Wellbutrin for her 

depression.  

Data collection.   What are the most common, most powerful distractors online?  

My research design was based on the belief that the best way to find out is to try to get 

into the minds of those who experience the distractions.  Therefore, the primary method 

of collecting data was interviews with participants who have ADHD.  This allowed for 

descriptions of the experience of distraction from the perspective of those who have 

ADHD.  Face-to-face interviews have the advantage of eliciting responses that include 

not only spoken words, but also social cues (intonation, body language, etc.).  Other 

advantages are the ability to respond immediately to the interviewee via unscripted 

follow-up questions, and the fact that responses are spontaneous and not reflected upon, 

and thus are less likely to be self-edited or self-censored (Opdenakker, 2006).  
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Considering that I was not sure what I was going to find, this made interviews an 

attractive method of data collection.   

Two of the interviews were conducted face-to-face and the third via Skype.  The 

face-to-face interviews were conducted in a bookable study room in the university’s 

largest library.  The interviews were guided by a semi-structured interview protocol and 

audiorecorded and transcribed verbatim.  The length of the interviews, ranging from an 

hour and three minutes to an hour and thirty-five minutes, was ultimately determined by 

the participants.  I had a list of open-ended questions (see Appendix A) pertaining to 

online distraction, particularly in Learning Management Systems such as UNB's D2L.  

However, I had the option of asking unscripted questions if the interviewee brought up an 

interesting or unexpected topic, provided that the topic of online distraction was not 

strayed away from.  

There were three main categories of questions relating to the three research sub-

questions: 

a) What kinds of features do students find distracting?   

b) How do students manage these distractions?   

(c) What can instructional designers do to minimize distractions in online learning 

environments? 

I had planned to utilize a second source of data, a website called Reddit.  Reddit is 

composed of over 11,400 discussion boards, called subreddits, each dedicated to one 

subject or topic.  Reddit is the eighth-most visited website in the world (Reddit.com 
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Traffic Statistics, 2018), with 234 million users, 542 million monthly visitors 

(Reddit.com Traffic Statistics, 2018), and an average of almost one million unique page 

views a day (Aldredge, 2017).  The subreddit dedicated to ADHD has 177,632 

subscribers, and was thus a potential source of large amounts of data.  The moderators of 

this subreddit had concerns about privacy, and thus plans to use this method were 

eventually abandoned.   

Data analysis.  Interview recordings were transcribed.  In an effort to minimize 

bias, I wrote every idea expressed by participants onto a 3-by-5-inch index card, along 

with numbers to facilitate review.  The numbers consisted of a page number and which 

idea on that page it was.  For example, one card might have written upon it: “studies in 

kitchen b/c w/o distractions, 5.3.”  This would mean that “studies in kitchen b/c w/o 

distractions” was the third idea on page 5.  I laid the index cards upon a large flat surface, 

such as a desk or floor, and arranged them into groups.  This was mostly driven by the 

study’s research questions.  For example, the idea of “studies in kitchen b/c w/o 

distractions” would relate to the research question of “How do students manage 

distractions?”  Other ideas that related to the same research question would be added to 

the group.  Some index cards did not fall under any themes related to the research 

questions, but themes that connected them emerged.  For example, distractions caused by 

portable electronics (e.g. games on tablet computers and social media on cell phones) 

were ideas that were expressed, and could logically be grouped together thematically.  

Some ideas/index cards became “orphaned” in the sense that no other ideas/index cards 

could be thematically related to them.  Such “orphans” were not included as results.  The 
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groups of index cards would be reviewed to make sure that all members were still 

thematically related to the same theme, such as “How do students manage these 

distractions?”  

Member checking (also known as informant feedback, respondent validation, and 

participant validation) has been used since the 1980s as a method of ensuring the rigor 

and validity of qualitative studies (Birt, Scott, Cavers, Campbell, & Walter, 2016).  

Following transcription, I employed member checking.  This involved sharing the data 

results with the participants and asking them if they accurately reflected their responses 

to the interview questions.  Additionally, I used it as possible source of additional data.  

Reading the transcripts might have reminded participants of their interviews, including 

things that they wanted to say but did not, or things to say that only occurred to them 

after the interview.  So, in addition to asking to check interview transcripts for accuracy, I 

added a final, open-ended question: “Is there anything that you would like to add?”  None 

of the participants informed me of additions or alterations that they wished to make.  

Ethical issues.  ADHD is a neurological disorder that negatively impacts 

academic success, and since the participants were university students, confidentiality was 

important.  If individuals responded to my requests for interview participants, I e-mailed 

them information letters and consent forms as attachments (see Appendices A and B).  

The information letters informed participants that their participation was completely 

voluntary, they could choose to skip questions that they did not wish to answer, were free 

to withdraw at any time for any reason, and withdraw the information that was 

contributed.  Additionally, they were informed that in the transcriptions they would not 
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be identified and pseudonyms would be used in place of their real names.  Finally, the 

information letter declared that the data would be stored securely and destroyed upon 

completion of the study.  

In this chapter, I have described my data collection and analysis. In the following 

chapter, I present the research findings.  
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Chapter Four: Findings  

The overarching research question for this study was “How can we reduce 

distraction for online learners with ADHD?”  This question was divided into three sub-

questions: What features of learning online do students find distracting?; How do 

students manage these distractions?; and What can instructors do to reduce distraction in 

online learning environments? In this chapter, the findings are grouped around these three 

sub-questions. 

Features of Learning Online that Students Find Distracting 

 In interviews, participants identified three primary aspects of online instruction 

that are sources of distraction, which are presented in this section.  

 The Internet and portable electronics.  All three participants expressed a 

preference for either face-to-face (2) or blended (1) classes; none preferred exclusively 

online classes. This may be because, for the participants in this study, distraction during 

online learning seems to be due as much or more to the fact that it occurs online, and on 

portable electronics, than having to do with the learning management system itself.  For 

example, Anna said, “[I]t’s more because it’s online and everything on the computer 

distracts me but not D2L itself.”  She also said that it is “easy to flip back and forth” 

between D2L and other websites (such as social media) or apps (such as games) because 

“it’s just a mouse click … especially when you have stuff bookmarked.”  She was prone 

to do so if the reading was difficult or boring, whereas if she were reading from paper, 

she would “suck it up and keep doing it.”  
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My findings also suggest that cell phones and tablets seem to be more distraction-

prone conduits for online learning than laptops.  Claire noted that her cell phone causes 

more distractions since it, rather than laptops or tablets, is what she usually uses to surf 

social media sites.  As she put it, “[M]y phone is where I usually end up on social media. 

… [I]t’s almost like an impulsivity thing, like, ‘Oh, I’ve got to check Facebook, I’ve got 

to check Instagram.’” Claire also suggested that laptops are a less distracting conduit to 

the Internet:  “I usually just use it [my laptop] for YouTube and then school.” 

Anna was more prone to be distracted by her tablet due to the games it makes 

available, which she finds more engaging than her textbook because unlike a textbook, 

they have short-term, achievable goals: “[M]ore [distraction comes from] my tablet 

because there’s all kinds of games on it and those are way more entertaining than my 

textbook … games like Candy Crush, see, you match three objects in a row and they 

disappear … and you have to get so many green ones or so many blue ones or so many 

special ones. … And it doesn’t take long to get that goal.” 

Sometimes learners on D2L are redirected to other websites because they contain 

core or supplemental course material.  Two of the three interviewees reported that once 

on another website, they were more prone to go to irrelevant websites, such as social 

media.  Additionally, Anna described how some of those sites have advertisements, 

which can be particularly distracting if those advertisements have features such as 

animation: “[I]f they have little videos or the font’s changing colors just to [indistinct] 

blue, then green, then blue, the rest of it's not changing but it's flashing and moving … 

and when there's like four or five on the screen at once, it's very hard just to read the 
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writing.” 

For the participants in my study, YouTube is a double-edged sword.  On the one 

hand, it hosts many educational videos, many of which are used by instructors to add to, 

or help explain, their course material.  Additionally, those videos give options that are not 

possible with in-class lectures, as described by Ardelle: “You can pause things [videos].  

You can take more time to look at stuff.  In class, with lectures, while they're talking, you 

have to write notes, you have to try to think at the same time, so when you're doing stuff 

online, you can take a minute.  You can reread as much as possible.  If they have video 

lectures, you can rewind it and listen to them again ...”  On the other hand, it hosts many 

distracting, non-educational videos.  

Less-than-ideal environments.  All of the participants in my study indicated that 

the environment in which online learning takes place can be a primary source of 

distraction.  Claire mentioned that taking a face-to-face class helps her to focus due to the 

fact that all of her classmates are there to learn.  However, she noted that online courses 

can be done anywhere, and are often taken because the class is not available as a face-to-

face course, or because the learner is busy (e.g. with a job).  As a result, online learning 

might happen in a place that has distractions, such as at home: “I have trouble, like you 

said, focusing on studies when I'm at home, and when you do online courses, a lot of the 

time you stay at home, because you can, or perhaps you work too, or for whatever reason, 

and I think that that's difficult because when you're in a learning environment, like when 

you're at school, there is a hundred other students who are in the class with you, or 20 

other students in the class with you, and you're all there for the same reason, so you have 
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to listen, and you have to focus on what's happening at the front of the room, but online, 

it's almost like it's too independent sometimes …” 

Content presentation.  Another factor participants identified as contributing to 

their lack of focus was the way content is presented in online courses. For example, 

Ardelle described how her mind would be more prone to wander if the text was uniform 

and not broken up by headings, bolding, underlining, different font, highlighting, or 

pictures: “[I]f I'm reading an entire page that has by chance no capitalization, no bolding, 

no [indistinct], no colors, no [indistinct] it's very easy for this to just become [indistinct] 

of this. It takes focus, right? It takes focus to read something and not glaze over …” 

 For Anna, the issue was having to scroll through the content, particularly given 

that D2L sometimes has more than one scroll bar on a page. Anna stated that this was “a 

pain because if I want to get to the bottom … I can’t get to it, so you’re constantly 

scrolling …” While she did not explicitly describe this as a distraction, the fact that it 

makes her learning experience less smooth and more difficult and frustrating could 

conceivably lead to less focus during her attempts to learn her course material.  

How Students Try to Manage Distraction 

In interviews, the three participants indicated that they use a variety of strategies 

to manage their distraction in online courses. Those strategies are described in this 

section. 

Controlling the online and physical environment.  As identified above, the 

environment of online learning contributes to these learners’ distraction and lack of 
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focus. Therefore, all participants indicated that they try to have an environment, either 

physical or online, that was more conducive to focus.  Anna and Claire would read or 

study in physical spaces that had fewer distractions, such as a library, study room, or café 

because, as Claire put it, “if I go home from the library here intending to study at home, I 

never do, so I always have to be at a library or at a cafe, I always have to be somewhere 

outside of my house to study because when I go home it's like, I guess, a relaxed zone to 

me, that's how my brain associates it, so when I go home I find it hard to study …” 

When asked if she had any tricks for increasing productivity, Anna replied: “Not 

do it [reading] in my bedroom.  When there's too much I go to a study room or place 

where there's less distractions.”   When attending a class, she chooses a location in the 

classroom that will reduce distractions caused by other students: “In an actual class I'll sit 

near the front so that I don't see other students ... ‘Where can I sit without seeing so many 

people?’ or hearing them ...”  Similarly, in her home, she chooses to study in the kitchen 

rather than her bedroom due to it being more conducive to focus: “We have a little 

kitchen unit, just sitting at the table.  So there are less distractions when you just see a 

fridge or microwave.  They don't distract you very much unless you're hungry.” 

Controlling the environment included keeping electronics out of sight. As 

mentioned above, Claire stated that her cell phone is how she usually ends up on social 

media, which is “dangerous for productivity.”  To deal with this, she said: “I usually put 

my phone on silent and in my book bag …”  

Participants also try to control the auditory environment. While doing 

schoolwork, Claire will listen to some kind of background noise.  This could be a 
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television or radio program, and she would not listen to what was being said: “I’ll put 

something on that I’m not typically interested in … stuff that I wouldn’t watch normally, 

and then I don’t listen to the conversations …” She also uses music without lyrics as 

background noise, “Usually classical or on YouTube they have specific, like ‘study 

music’ or whatever that goes on for hours so it's just random but there are no lyrics 

involved …” In addition to this, she uses noise-cancelling headphones so as not to “hear 

the other people around me …” 

The participants also tried to manage distractions coming from the online 

environment. Ardelle would disable popups while online, and also open two windows.  

One window, and its tabs, would be dedicated to school-related sites.  The other window 

would be for non-school-related sites, and would be reduced: “As long as I don't see it in 

the background, so it'll keep the distraction away and any notifications that pop up I've 

set up my own computer to keep them off …” Claire uses an app that blocks sites such as 

Facebook or Twitter (which she described as “dangerous for productivity”) for 25 

minutes at a time.  Otherwise, she would fall “into the void that is Twitter, and same with 

Facebook.” 

Reading from paper instead of a screen.  Another strategy the participants in 

this study use to manage distractions is to do their reading offline. Anna and Claire both 

stated that they would print off paper copies of PDFs and other online texts.  Anna would 

do so to avoid the distracting advertisements on websites that she would be redirected to 

(see above).  Claire stated that she finds it difficult to read a screen, though she’s not sure 

why: “I want to print it off … because I find it difficult to read a screen. I don't know if 
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that's a distraction thing, or if that's like [indistinct] my eyes, or whatever it is … I have to 

print off all those, and I never use e-books. Like, if I have a choice, I never use them, 

because I can't, for some reason, I can't sit there and read on a screen for that long. I find 

that if I have it on paper, I can sit there and read it, and have it not, I guess, not feel so 

uncomfortable to me [laughs] because reading it online is awful.” 

While Ardelle did not explicitly mention printing things off as a strategy for 

maintaining focus, she did describe how writing on paper (questions, answers, and 

pictures) would help keep her on on-track, and she mentioned how “I need something 

physical … I need to bring it [text] into the physical world …” Ardelle mentioned that if 

a random thought or to-do item popped into her mind while working, she would “take 

that opportunity to pause and write a little side note and come back to it later” so that it 

would be “out of sight, out of mind until later, but still have a way to retrieve it 

afterwards …” 

Fidget toys.  Anna and Ardelle reported the use of “fidget toys” while reading or 

studying as a way of maintaining focus.  Anna felt that they’re useful to “keep my hands 

busy while trying to focus,” and Ardelle described it as, “[Y]ou need something to keep 

your focus in the background so that would kind of be like my way of explaining it I 

guess.” 

The distinction between fidget toys and fidget spinners should be described here.  

Fidget toys can be physically manipulated without being seen, leaving the user free to 

read or watch a video or instructor.  By contrast, fidget spinners need to be looked at.  

This probably makes doing school work more difficult rather than easier.  In fact, one of 
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the participants described fidget spinners as “distracting.”  This is supported by research, 

which indicates that fidget spinners are “likely more distracting than helpful” (Jarrett, 

2017).   

Using variations of the Pomodoro Technique.  Another strategy participants 

used to manage distraction was time management, particularly the Pomodoro Technique. 

All three interviewees reported using the Pomodoro Technique, albeit with individualized 

modifications.  When using the Pomodoro Technique, one schedules alternating blocks of 

uninterrupted work and rest/breaks.  For example, Claire takes a break of 10 or 15 

minutes instead of five, and Ardelle works for 30 minutes and then takes a break of 10 

minutes.  Anna does not take scheduled breaks, instead working for as long as she can 

stay focused.  When she finds herself unable to stay on-track, she looks at the timer to see 

how long she had worked and then takes a break.  The reason is twofold: She can 

sometimes work for up to 45 minutes at a time, and if she takes a scheduled break at the 

25-minute mark while still able to focus, she can find it difficult to re-engage with the 

task: “[I]f I purposely try to take a break I might stop while I'm interested but then when I 

go to start up again, I'm not interested anymore or just can't, my brain doesn't want to 

start up again, so by letting it, my brain, decide when it wants to stop …” 

What Instructional Designers and Instructors Can Do 

In this section, I present findings related to my third research sub-question: “What 

can instructional designers do to reduce distractions for learners with ADHD?”  

(“Instructional designers” can include teachers, professors, instructors, lecturers, and 

educational companies.) My research also revealed that there are things students can do 
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that they might not be aware of and that there are some desired options for D2L that are 

not available. These findings are also presented in this section. 

What instructors can do.  Some suggestions by participants can be fulfilled by 

features of D2L.  However, it seems that some instructors are either not aware of these 

features, don’t know how to use them, or choose to not use them. For example, as 

mentioned above, learners are more tempted to go to non-educational websites if they are 

redirected from D2L to another website. Instructors have the option of having hyperlinks 

open in new tabs instead of redirecting learners from D2L to another site.  Additionally, 

YouTube videos can be embedded in D2L, and thus learners would not need to be 

redirected to YouTube to watch the videos.  Another thing that instructors can do is to 

provide summaries of the information that is on other sites so that learners do not have to 

leave D2L.  

D2L offers a checklist option that is specifically designed to help keep students on 

track. The participants in this study indicated they would appreciate if their instructors 

used this feature. When shown an example of a weekly checklist that one of the 

researcher’s instructors would use, Claire described it as “very nice,” “really nice,” and 

“would help a lot.”  She described how adults with ADHD are expected to perform as 

other adults do, but that their disorder makes that difficult: “I think that it would help 

immensely because I know that when you are a kid, there's a lot of checklists or to-do 

lists because people ... but then you get to university and I feel like everybody's like, 

‘Well, you are an adult now, so you have to figure it out on your own,’ but it's like, ‘No, 

my brain still doesn't work that way, it still doesn't work in a way where you can just give 
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me massive amounts of information and then I can just shuffle through it.’ I just can't.” 

Instructors who make use of various channels of communication in D2L should 

ensure that students are aware of them, and should also be aware that some areas of the 

screen are not attended to.  Claire mentioned that a professor had been posting 

information that she hadn’t noticed for several months (and thus she was surprised when 

the professor began referring to information that she had never seen).  The reason for this 

was because the information was in “News,” which was in a location on the screen (mid-

to-upper right) where other websites place advertisements and other low-value 

information: “I think it's because that's where ads are usually or like not-important 

information, like, say, you go to Facebook, or any other popular website, usually this side 

of the page is just, like, trash.” Fortunately, it is possible to relocate this information to 

another part of the screen. (As an aside, this may be an example of how the design of a 

few influential sites may be influencing how we interact with all websites on the 

Internet.) 

Claire also described the difficulty caused by the fact that some instructors could 

not (or thought they could not) see the students’ version of D2L, leading them to be 

unable to answer students’ questions regarding how to navigate D2L, find uploaded 

information, et cetera: “[O]ne professor's, like, ‘When I publish, I don't know what you 

see, and I don't what ...’ and I'm ... [indistinct] that's confusing, it's confusing when you 

can't, when they can't answer basic questions about where they uploaded something …” 

In fact, instructors can easily switch to student view in D2L.  

Claire described how she would like to receive a notification when her instructor 
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uploads feedback: “[S]ometimes you won't know that you got a grade back or any 

comments back from the professor unless you specifically go and try to find them.” It is 

possible for students to receive notifications when their instructor uploads feedback, but 

the default setting is “off.”  

Both Claire and Ardelle would like to be able to mark or attach notifications to 

items so as to know that, as Ardelle put it, “everything’s taken care of.” Additionally, she 

would like to be able to unmark items if she feels that she needs to revisit them again 

later for review, et cetera, “as you would mark an e-mail as ‘unread’ …” The default 

mode is for items to be marked automatically, and unmarking is not possible.  It is 

possible for the professor to change the settings so that things must be marked manually 

by the students, and unmarking is possible. 

Claire reported being more motivated to stay on track when she could see 

evidence of involvement on the part of the instructor, such as responses to students’ 

discussion posts.  She gave, as an example of the opposite of this, an instructor having his 

or her entire lecture written out on a PowerPoint presentation, and reading it out, word by 

word, as described by Claire: “I've had professors who just literally read what they wrote 

on the slide …  it would be nice if there were just more [laughs] because you can read the 

slides on your own …” On the other hand, Anna appreciated the uploading of in-class 

PowerPoints to D2L because, as with videos, it allows her the opportunity to review 

them. 

Claire stated that she would like professors to divide their content into sections, as 

opposed to a “never-ending flow” of information from a content dump.  Also, the 
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inclusion of dates would make it clear what material to have done by when. 

Finally, videos were described by Anna as being helpful because of the option of 

reviewing the material: “I can rewatch it again and again and if I don't understand it …”  

Additionally, she mentioned that recordings of actual lectures have the added benefit of 

including students’ questions and the professor’s answers. According to Ardelle, an 

additional benefit of videos is that the combination of visual and auditory information 

could make something more “real”: “[I]f I were learning something online I need it to be 

as real as possible in any way that they can make that happen whether it's a combination 

of visual and auditory stimulus or just a different way of formatting so that things stand 

out, something along those lines would be more helpful.” 

What students can do (but might not be aware of).  In this section, I present the 

findings about two primary things that students can do to reduce or manage distractions 

in online courses, but that they may not be aware of as options in D2L.  

First, as mentioned above, Ardelle said that uniform text would make her mind 

more prone to wander, and writing notes on paper text was a method for staying on track.  

She would like to be able to mark text on D2L (e.g. highlighting) and write notes on it, as 

can be done with Microsoft Word. This is possible with an app for D2L called Binder, 

but it is being phased out, and its replacement, Pulse, does not have these capabilities. 

However, students can achieve the same end by using something like Adobe Acrobat or 

Evernote to read their PDFs.  It can also be done with apps that are available for tablet 

computers such as Notability and Papyrus.   

 Second, Claire stated that she would like to have to option of only seeing the 
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courses that she’s currently taking, as opposed to all of the courses that she’s ever taken: 

“I think it was better the old way where they just had the courses that you're taking right 

now, and that you could pin or unpin, than to have all of them up on one section because 

that's just a lot.” Even though the default setting is to show all the courses that one has 

ever taken, students have a menu bar at the top that allows them to check only their 

current semester.  Additionally, it is possible to pin courses.  This does not make them 

disappear from one’s course list, but it does put them at the top of the page.  

Desired options for D2L.  In this section, I present findings related to 

participants’ desires to customize D2L to their liking.  As Claire put it, “If I look at this as 

my D2L, I would …” (emphasis in her intonation).   

Currently in D2L, all options appear in the side menu at all times.  Both Anna and 

Ardelle would like to be able to make items that are not relevant to them at that time fade 

from view.  Anna stated that “[I]f I'm working on Assignment 3, I really don't care about 

Assignment 1, 2, or 4.  I don't need to be seeing that … it's pretty irrelevant at that 

moment.” When asked if she would like to have that option, Ardelle responded, “Yeah, 

that's exactly what I would want to do …”  

 Ardelle wished for the option of rearranging items if they have similar ideas or 

themes: “[I]f … Chapter 2 and Chapter 10 are related I'd want a way to put them 

together.” Another option that she’d like to have is to create her own folders and sub-

folders, in a way similar to some e-mail services, so as to manage the information: “I kind 

of view this the same as I view like Outlook where are you can create as many folders as 

you want, sub-folders as you want, to narrow things down. I visualize it the same way to 
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keep it more simple and understandable …”  

Additionally, Ardelle wishes that she could use colour with all of the screen, not 

just with uploaded PDFs: “I'd have, like, a black background and I'd have everything in 

brighter like, what's that word, oh, like neon coloring for some things, and then whatever 

it was that I wanted to focus on I'd want to be able to take that category, like that first one 

there, and just highlight it out differently …” 

 Influence of medication?  Ardelle brought up the potential importance of 

knowing whether or not participants are on medication, what kind it is, and for how long 

they’ve been on it.  Specifically, she mentioned how medication could change the kinds 

of coping mechanisms that participants use: “I know what it's like to not be on 

medication, and knowing that my coping mechanisms for things like this would be 

different, so if you're on the right medication it can really help minimize your issues, 

right?  But it would change the strategies that you have in dealing with these kinds of 

programs and learning.”  Claire also described how: “I think a lot of stuff changed when I 

got my meds.”   

Because I felt that the issue of medication was a highly personal one, I did not 

feel comfortable asking Anna, the first participant, about whether or not she takes 

medication.  Ardelle voluntarily offered information on the medications that she takes 

because she felt that it was an important consideration in the study.  Because of that, in 

my third interview, I asked Claire about medication.  In retrospect, perhaps I should have 

had medication as part of the interviews from the beginning, especially in light of the fact 

that some research indicates that medication may actually increase the tendency to be 



 

40 

 

distracted (Advokat & Scheithauer, 2013).  
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Chapter Five: Discussion and Conclusion  

This study asked how we can reduce distraction for online learners with ADHD.  

The research produced findings about the features of online learning that students find 

distracting, how students manage these distractions, and what instructors can do to help 

minimize distraction. In this chapter, I discuss the findings; provide recommendations 

suggested by my research to help learners, instructors, and instructional designers reduce 

distraction during online learning; and offer suggestions for future research.  

I Know I Shouldn’t, But …  

Although the participants in this study deliberately use a variety of strategies to 

maintain focus and reduce distractions, it seems that they also engage in behaviours and 

activities that they know will not help them in finding focus.  This is indicated by the fact 

that they take measures to try to keep themselves from engaging in these behaviours.  For 

example, if one uses an app to block access to websites such as Facebook, this shows that 

the person knows that they should not be looking at Facebook.  Such measures indicate 

how much of a struggle it is to avoid or resist these counterproductive behaviours.   

My findings correspond with those of other studies, which suggest that all 

learners –those with ADHD and also those without the condition—knowingly engage in 

behaviours that are counterproductive to focus.  For example, Rosen, Carrier, and 

Cheever (2013) described some of the off-task behaviours that learners engage in, and 

how participants spent an average of less than six minutes on task before going off task.  

McCoy (2016) found that 89% of college students admitted to using digital devices in the 

classroom despite knowing that this behaviour interferes with their ability to pay attention 
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in class.  In 2018, a teacher named Joelle Renstrom conducted an informal experiment in 

which she had her students turn off their cell phones and put them into specialized 

pouches for the semester.  At the beginning of the semester, 37% of her students were 

annoyed or even angered by this, as it “seemed akin to caging a pet,” and “a clear denial 

of freedom” (Renstrom, 2018, para. 4).  However, by the end of the semester only 14% of 

them felt negatively about the pouches, suggesting an increased awareness of the 

negative effects of using electronic devices in class.  When the students were asked to 

explain why they used electronic devices in class despite their detrimental effects, one 

responded with: “We are idiots.  We cannot control our behaviour” (Renstrom, 2018, 

para. 10).  

Instructors might consider discussing with students about counterproductive 

behaviours, such as surfing Facebook, and strategies for combatting them, such as the 

Pomodoro Technique or site-blocking software. 

Control the Environment 

One of the strong implications emerging from my findings is that learners with 

ADHD are aware of how the environment impacts their online learning and make efforts 

to control the environment in which learning takes place.  Distractions come from the 

environments, and by environments, I mean both physical environments and online 

environments.  This finding is consistent with research findings of researchers such as 

McCoy (2016).   

Participants in this study tried to choose physical environments that would have 

visual or audio stimuli that would not be distracting.  For example, they would try to find 
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a place in the classroom where people were not always walking by (distracting visual 

stimuli) or talking (audio stimuli).  Other ways to control for distracting audio stimuli 

were listening to background noise or using noise-cancelling headphones.  Background 

noise, such as classical music, can help mask distracting audio stimuli such as other 

students’ conversations.  Noise-cancelling headphones can reduce the volume of 

environmental noise, provided that it is systematic.  My findings suggest that another 

aspect to consider is the fact that some physical environments are associated, in an almost 

Pavlovian manner, with leisure (e.g. bedroom), and thus need to be avoided if one intends 

to do work.  

One aspect of the environment that was important to one participant was music. 

Listening to controlled background noise (such as radio programs) and to certain kinds of 

music (such as music without lyrics) were described by one participant as a strategy for 

improving focus and concentration.   This is supported by research that shows that 

listening to music while doing schoolwork is a common activity of students (Calderwood, 

Ackerman, and Conklin, 2014).  However the research is mixed on the effectiveness of 

this strategy, showing positive, negative, or neutral effects on performance, depending 

upon the particular study.  Therefore, it could be helpful for learners to be aware of the 

fact that listening to music could actually be detracting from their academic performance.   

 By the same token, participants would try to engineer an online environment that 

had fewer distractions and was thus more conducive to learning.  This typically involved 

trying to stay on D2L (and other educationally-relevant sites such as Wikipedia) and 

away from sites that are irrelevant to education (such as Facebook).  To this end, they 
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would use apps or tricks.  For example, they would, respectively, use site blockers or 

open two windows, one dedicated to education and one dedicated to leisure.  For this 

reason, participants did not like the fact that they were being redirected to other websites 

from D2L.  By being redirected against their will, their ability to control their online 

environment was reduced.   

Another aspect of the environment that is important to control are electronic 

devices.  By this, I do not necessarily mean the device upon which the online learning 

takes place.  For example, one participant reported doing all of her schoolwork upon 

laptops, but surfing social media on her cell phone.  Because of this, she had to put her 

cell phone away to lessen the chance of being distracted by it.  This is in keeping with the 

study by Ward et al. (2017) that found that the mere presence of a cell phone can be a 

distraction.     

Participants described potential obstacles to focus and concentration from all 

electronic devices.  However, the potential for distraction differed depending upon the 

type of device.  As mentioned above, one participant was far more likely to be distracted 

by her cell phone, while another participant found tablets to be a greater source of 

distraction than laptops.  While laptops and desktops have potential for distraction, much 

more work seems to be accomplished on them as compared to what is accomplished on 

cell phones and tablets.  

My findings support those of other researchers such as Sharma, Dick, Chin, and 

Land (2007) and  Winter, Cotton, Gavin, and Yorke (2010).  Sharma and her colleagues 

looked at eight dimensions of self-regulated learning (SRL) as they apply to e-learning.  



 

45 

 

One of the most likely to lead to academic success was “environment management,” 

which means avoiding or controlling possible distractions while engaged in e-learning.  

They found that controlling distractions was more important than avoiding them since 

some (e.g. e-mail) could not be avoided.  Winter and her colleagues studied graduate 

students who were taking online courses.  They found that effective e-learners engaged in 

“boundary management,” in which they tried to separate learning activities from non-

learning activities (e.g. disabling e-mail alerts).  However, even “effective” e-learners 

found it difficult to manage the boundary between academic and social activities.  

These findings and mine have important implications for both the online and 

physical environments in which online learners find themselves.  In particular, they 

suggest that learners are generally aware that they must take proactive steps to control 

their environments in order to promote focus and reduce distraction.  

Strategies for Maintaining Focus 

 A third important implication of my research is that, in addition to managing their 

physical and online environments, learners use a variety of strategies to maintain focus.  

This shows that learners recognize three things: the importance of staying on task, their 

difficulties with staying on task, and that they need to proactively take steps to do so. In 

particular, learners’ strategies involve printing readings, breaking work into manageable 

chunks of time, and using fidget toys.  

Participants described preferences for reading paper text over online text.  The 

reasons given for this preference included less eye fatigue, the ability to shut out the 

distractions of the online world, and the ease of adding notes, questions, and illustrations.  
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Save for a few exceptions (e.g. cuneiform tablets), paper is the oldest technology for 

transmitting the written word.  Nevertheless, it seems to retain advantages over even the 

latest technology.  This is especially relevant considering the findings of Lefler et al. 

(2016) when they interviewed college students with ADHD.  These students reported 

difficulties with reading comprehension.  Specifically, they described how they could 

understand all of the words in a text but nevertheless have trouble understanding the text 

itself at a deep level unless they read the text multiple times or otherwise spend a lot of 

time with the text.  Lefler et al. did not distinguish between reading from paper and 

online reading.  However, research has demonstrated increases in screen-based reading to 

be associated with decreases in sustained attention (Liu, 2005).  

  The reason for this may be due to shortcoming in phonological short-term memory (PH 

STM) in students with ADHD (Orban, Rapport, Friedman, Eckrich, & Kofler, 2017).  

Before knowledge can enter long-term memory, it must first pass through short-term 

memory, which may be compromised in learners with ADHD.  

Paper helps to separate learners from the online world (and its potential 

distractions).  Additionally, it affords strategies that can help with reading comprehension 

and with getting information from short-term into long-term memory (e.g. writing 

summaries on sticky notes).  Thus, even though paper is an ancient analog technology in 

a modern digital world, it is still a useful form for learners, particularly those with 

ADHD, who wish to learn academic texts.  

Instructors and institutions (e.g. universities) should be aware of the fact that 

some students have a preference for paper text.  Therefore, they should make sure that 
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students have the option to print off any provided online text (e.g. PDFs) and that 

students know how to print electronic text onto paper (e.g. the procedure, where it can be 

done, the cost, and how to pay for it (e.g. UNB’s U-Card).  

 According to the American Psychiatric Association’s Diagnostic and Statistical 

Manual of Mental Disorders (2013), the symptoms of ADHD include difficulty 

organizing tasks (e.g. poor time management and failure to meet deadlines).  

Interestingly, in order to maintain focus and concentration, participants used forms of 

what I might call “scheduling.”  For example, participants recounted using the Pomodoro 

method, albeit variations of it based upon their personal preferences.  One could also look 

upon taking face-to-face classes, as opposed to online classes, as a form of scheduling.  

(Remember that participants had a preference for face-to-face or blended classes over 

online classes.)   In a face-to-face class, one has to show up at a particular time and place 

every week, providing learners a regular opportunity to check their progress in the class.  

Learners may be unaware of the Pomodoro method or how to do it.  More general 

time-management techniques could also be helpful.  Institutions such as universities 

could offer workshops on Pomodoro or time-management methods, and instructors could 

inform their learners about these workshops.  Another thing that institutions could do is 

try to ensure availability of face-to-face courses.  While there may be times when 

offering a course in an online format may be unavoidable (e.g. the only way to have 

enough learners is to recruit them from across the country or even the world), institutions 

should try to make these a last resort, rather than a default mode in which profit is 

prioritized over student needs.  
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All participants reported using fidget toys to try to increase focus and 

concentration.  While fidget toys may help learners with ADHD with concentration and 

focus, my interviews and other research (Jarrett, 2017) indicate that fidget spinners do 

not help learners with ADHD and are, in fact, a distraction.  Since distraction is what we 

are trying to minimize, then it should be clear that anything that actually increases 

distraction should be discouraged. Therefore, learners should not use them to try to 

increase focus. 

What Instructors and Learners Can Do  

 An encouraging result from my study is the finding that some beneficial 

changes are not only possible but would not be overly difficult to implement.  

Additionally, many of these changes could not only benefit learners with ADHD but also 

those without the condition.  Gordon, Meyer, and Rose (2010) used the phrase “Essential 

for some, good for all” to describe the notion that measures to help learners with 

disabilities can also be helpful to those who do not have disabilities.  This is especially 

true for ADHD since it is a spectrum disorder and thus the boundary between those who 

do and do not have ADHD can be blurry (Balázs and Keresztény, 2014; Fortes et al., 

2014).  For example, research in instructional design (e.g. Hartley and Jonassen, 1985) 

recommends the use of headings to break up text monotony, which is useful to help all 

learners focus on the material. 

From my interviews with participants, and subsequent inquiries with instructional 

designers familiar with D2L, I have learned that some of the features that participants 

want in order to support focus are already available.  The problem is lack of knowledge.  
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This applies to both learners and instructors.  For example, learners can add comments to 

PDFs using sticky notes and drawing tools if they are using Adobe Acrobat Reader, and 

instructors who use D2L do have the option of seeing things from the students’ point of 

view (despite what one instructor told one of the participants). 

A strong implication of my research is therefore that information sessions should 

be held for instructors, showing them some of the ways they can use D2L –as  well as 

non-technological elements such as headings– to promote learner focus. Similarly, 

learners could benefit from information sessions designed to show them the options that 

are available to them, such as the ways in which Adobe Acrobat Reader can be used to 

alter PDFs.  

Limitations of the Study and Recommendations for Future Research  

The two primary limitations of this study are that it had only three participants, 

and all data was self-reported.  Because of the small sample, the diversity of the student 

population was not well represented.  All three participants were female undergraduates 

with varying degrees of experience with online courses.  One had taken several 

undergraduate courses online, another had taken two, while the third had only taken one 

as an undergraduate (but several at the high school level).  Of the three sub-types of 

ADHD, only two (inattentive and combined) were represented.  The third, 

hyperactive/impulsive, was not.   

Future studies would benefit from having a larger sample size, especially if this 

larger sample had all three sub-types of ADHD represented.  Also, most studies on 

ADHD seem to have male participants (e.g. Abikoff et al., 1996; Pelham et al., 2011), so 
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future studies with participants of more than one gender would be beneficial as well. 

People do not always do what they say they are doing.  Consciously or 

unconsciously, their behaviour may not match their beliefs.  Therefore, a study that tracks 

interactions, rather than relying on self-reported data, would be a natural follow-up to this 

study.  Software that tracks the actions of participants while interacting with their 

electronic devices could be used in such a follow-up study.  

A related issue is whether a strategy that learners think is effective is, in fact, 

actually effective.  As described above, listening to music while doing schoolwork is a 

common activity for participants (Calderwood, Ackerman, and Conklin, 2014).  

However, this can actually be counterproductive.  As described above, studies by Smith 

and Morris (1977) and Huang and Shih (2011) indicate that listening to music that one 

enjoys can actually lead to very poor performances on tasks requiring focus and 

concentration. 

 Future experimental research could involve controlling distractions or having 

participants practice strategies to control distraction and comparing their focus with that 

of a control group.  As mentioned above, research on listening to music, as a technique to 

improve performance, has mixed results and would therefore bear further research with 

learners with ADHD.  Other methods to explore could include meditation techniques.  

Tang et al. (2007) trained undergraduate students in meditation training and found 

improvements in attention.  Moreover, Zeidan, Johnson, Diamond, David, and  

Goolkasian (2010) found that meditation training seemed to significantly improve 

working memory, executive functioning, and sustaining attention, key areas with which  
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people with ADHD have difficulty (Diamond, 2013).  

 The informal experiment by Renstrom (2018, para. 10) indicated that students’ 

awareness of the distracting nature of their cell phones, and their effect on learning, can 

be increased.  A more systematic study, using what she did as a preliminary pilot study, 

could lead to some interesting research.  

 Finally, future research might want to factor in what medications participants are 

or are not taking.  As mentioned above, both research (Advokat & Scheithauer, 2013) and 

one of this study’s participants indicated that medications could have an influence on 

distractibility and/or the kinds of coping strategies that participants are using.   

A Double-Edged Sword 

As mentioned above, I came into this study with two contrasting beliefs about 

online learning.  On the one hand, as an online learner myself, I personally found online 

learning to have been a frustrating experience due to its inherent potential for distraction.  

On the other hand, I also appreciated the potential benefits of online learning.  I earned 

two bachelor’s degrees at a time when the Internet did not exist in its present form.  

Returning to university recently, much of what I have been doing for graduate school, 

such as searching for journal articles and sending documents, has been easier because it 

can be conducted online.  As Ardelle put it, “[T]he Internet is distracting but it's also very 

helpful.” 

This research reaffirms my belief that online learning is a double-edged sword, 

offering both benefits and challenges for learners, especially learners with ADHD. As 
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participants in this study indicated, while D2L and other websites (e.g. YouTube) can be 

conducive to learning, they exist in a space, the Internet, that is fraught with potential 

distractions.  As more and more post-secondary education moves online, it is important 

that learners with ADHD and their instructors keep in mind that these instructional 

opportunities are hosted on an Internet that is “a gateway to distraction” (Foehr, 2006, p. 

15). 
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Appendix A: Information Sheet 

 

 

How can we reduce distraction for online learners with Attention Deficit Hyperactivity 
Disorder? 

 
 

Information Sheet 
 

 
Thank you for considering participating in this research study, which is being conducted in 
partial fulfillment of the requirements of my Master of Education degree.   
 
More and more university courses are being offered online.  However, the Internet has 
many distractions, and one of the most prominent characteristics of ADHD (Attention 
Deficit Hyperactivity Disorder) is distractibility.  How can we help online learners with 
ADHD reduce or manage distractions?  That is the question that I wish to investigate. 
 
In order to answer this research question, I will conduct one-on-one interviews with 
individuals who have ADHD and have taken online courses via a learning management 
system such as D2L/Brightspace or Blackboard.  The interviews will last approximately one 
hour and will be audio-recorded and transcribed.  Participants will not be identified in any 
way in the transcriptions and nothing will connect them to their responses.  Following 
transcription, the audio-recordings will be destroyed.  All data will be stored in secure 
computer files accessible only to the researcher until completion of the study report, at 
which point the files will be destroyed. 
 
Your participation is completely voluntary and you may choose to skip any questions that 
you do not wish to answer.  You are free to withdraw at any time for whatever reason, and 
to withdraw the information you have contributed, even after signing the consent form.  
 
Once the study is completed, a summary will be distributed to participants who indicate on 
the consent form that they would like to receive a copy.  Additionally, the data from this 
study may be used in journal articles and conference presentations.  If names are used at all 
in these articles and presentations, they will be pseudonyms. 
 
If you have questions or concerns about this research, please don’t hesitate to direct them to 
me (rstansfi@unb.ca) or my supervisor, Dr. Ellen Rose (erose@unb.ca or 452-6125), or, if 
you would like to contact someone not directly involved with this study, please contact Dr. 
Katherine Winslow, Associate Dean of Undergraduate Programs, Faculty of Education:  
winslow@unb.ca. 
 
This study has been reviewed by the UNB Research Ethics Board and is on file as REB 2018-
103 . 
 
Thank you.  Your assistance with this research project is greatly appreciated. 

mailto:rstansfi@unb.ca
mailto:erose@unb.ca
mailto:winslow@unb.ca
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Richard Stansfield 
Faculty of Education 
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Appendix B: Research Consent Form  

 

Research Consent Form 
 
 
I, ____________________________________ (print name), have read the information sheet 
describing the purpose and nature of the research study, “How can we reduce 
distraction for online learners with Attention Deficit Hyperactivity Disorder?” 
 
 
I hereby consent (please check the boxes): 

☐  to be interviewed at a time and location convenient to me 

☐  for the interview to be audio-recorded 

☐  to allow the data from my interview to be used in a thesis and in any resulting  
journal articles and conference presentations  

 
I understand that: 

 my participation in this research is voluntary 
 I may refuse to answer any questions 
 I may withdraw from the research at any time, even after signing this consent 

form 
 all information gathered will be treated confidentially  
 I will not be identifiable in any document or presentation resulting from this 

research 
 
 
I hereby agree to participate in this research: 
 
 
____________________________   ____________________________ 
Signature      Date Signed 
 

 
 

 
        Please provide me with a copy of a report on this research at the following 
address: 
 
 Name:    _______________________________________________________ 

 Address:   _______________________________________________________ 

   _______________________________________________________ 
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   _______________________________________________________ 

   _______________________________________________________ 

 E-mail:  _______________________________________________________ 
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