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 The use of portable digital devices in the United States is increasing.  With this 

increase in digital technology use comes an increase in interruptions between digital 

users. This study explores whether interruptions caused by a digital device evoke an 

emotion from members of the Millennial generation.  In addition, this research aims to 

determine whether an interruption during a task causes a reduction in task efficiency 

amongst Millennials.  The findings from this study can provide corporations and 

educational institutions with information about how portable digital technologies might 

affect the productivity of Millennial employees and students.   
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Chapter I: 

Introduction 

I. Opening Problem 

 

What do Baby Boomers, X, and Millennial generations have in common? Not too 

much.  Generational gaps are visible in many different ways.  From the Boomers‘ popular 

culture of homogenizing, to the Xers‘ confrontational ways, to the Millennials‘ ‗pop‘ 

culture of fragmenting (Howe & Strauss; 2000), these generations have become more and 

more differentiated from one another.  Differences in these generations can even be seen 

in the way a child is nurtured.  Boomers had a relaxed way of nurturing children while 

Generation X became under protective of their children.  Millennials have made a change 

in child nurturing and they have become a more strict generation of parents.   

So who belongs to the Millennial Generation and why are they important?  The 

Millennial Generation consists of individuals who were born from 1982 through 2002 or 

2003.  They are a generation that places importance on teamwork, achievement, modesty, 

and good conduct (Raine, 2006).  When communicating with others, Millennials are 

respectful and follow rules; unlike the Boomer and X Generation populations, who are 

diplomatic and blunt, respectively.  However noticeable these differences may be, these 

generations‘ work ethic is arguably the most significant.  The Millennial Generation has a 

work ethic that is focused on something that people have slowly allowed into their daily 
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lives; technology.  The Millennials have grown up with and used digital technology their 

entire lives and hence have become uniquely skilled in, e.g., digital manipulation of the 

technology.   

Today‘s 21-year-old was born in 1985; 10 years after the first consumer 

computers went on sale and the same year that the breakthrough ‗third 

generation‘ video game, Nintendo‘s ‗Super Mario Brothers,‘ first went to 

market.  When this young worker was a toddler, the basic format of instant 

messaging was developed.  And at the time this young worker entered 

kindergarten in 1990, Tim Berners-Lee wrote a computer program called 

the World Wide Web. (Raine, 2006) 

The members of the Millennial Generation began organizing their schedules with a Palm 

Pilot in 1996.  During their high school years, iPods and camera phones were among the 

objects that were found in the pockets of this generation.  Blogs soon came into existence 

during the college years of this worker along with the popular websites of Facebook and 

Youtube.   

However, along with new ways of communicating digitally come new challenges.  

Millennials‘ constant interaction with digital technology has left them in a continuous 

state of multitasking
1
.  As Millennials go about their day, they are involved in numerous 

task interruptions that distract and divert their attention.  Do these constant interruptions 

                                                           
1  Multitasking, in the context of this thesis, refers to the act of multitasking as well as task 

switching. 
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affect Millennials emotionally or their ability to problem solve or perform a task, and in 

what ways are the tasks affected? 

To answer this question one must look at the social or professional arena in which 

the interruption occurs.  In many instances it may be acceptable to become distracted or 

interrupted in a social setting.  However, is it acceptable for these interruptions to affect 

someone else‘s emotions, i.e., what if the interruptions affect persons other than the 

individual interacting with the digital device?  Although an interruption caused by a 

digital device during social gatherings can cause an emotional reaction amongst multiple 

individuals, another problem is that these interruptions may arise within a corporate 

setting.  An example of this problem in a corporate setting was reported by Lee Rainie in 

―Digital ‗Natives‘ Invade the Workplace,‖ and tells of a job interview where Rebecca 

Ryan was interviewing a 17-year old girl named LaShonda: 

We were at a food court in a mall outside Seattle.  While I was 

interviewing her, she was IM‘ing, had her PDA on, her cell phone, the 

whole thing…. I was so put off.  I thought, ―She‘s not paying attention!‖  

And so I asked her, ―LaShonda, what do you think will be the impact of 

technology on the future of work?‖  She looked me in the eye and asked, 

‗What do you mean by technology?‘ I looked at all of her gadgets on the 

table and said, ―Like this stuff!‖  She said, ―This is only technology for 

people who weren‘t raised with it.‖  (Raine, 2006) 

LaShonda‘s view of technology and Rebecca‘s perception of LaShonda‘s actions 

during the interview provide a strong example of the separation of cultural norms 
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between Millennials and older generations.  LaShonda‘s (a millennial‘s) actions evoked 

an emotional response from Rebecca. But would the same level of multitasking by 

Rebecca evoke an emotional response from a millennial? Or are millennials desensitized 

to digital interruptions during a task?   

II. Unique Skills in Digital Manipulations 

 Now we have a situation where these digital natives are entering a workforce 

dominated by previous generations less accustomed to the digital world.  Millennials are 

coming to the workplace with a new set of communication skills previous generations are 

either lacking or are adapting to slowly.  This difference in means of communication can 

be problematic for corporations hiring Millennials.  The digital divide between the 

different generations is a difficult gap to close because of the lack of understanding 

between the generations.   

Because digital devices are so much a part of Millennials‘ lives, companies now 

have an opportunity to take advantage of the millennial generation‘s ability to 

communicate productively in multiple formats.  Table 1 is from the PEW Internet & 

American Life Project (cited in Raine, 2006) that shows the accumulated lifetime 

exposure of a typical 21 year-old‘s average use of different digital devices: 

 

 

 

 



 10 

TABLE 1 

Characteristics of Millennials in a Corporate Setting 

Hours Digital Device 

5,000 Video Gaming 

250,000 Emails, instant messages, and texting 

10,000 Cell Phone 

3,500 Online 

 

An important consideration is whether interruptions during the completion of a task 

evoke emotional responses within Millennials and reduce productivity.   

III. Is Multitasking in a Corporate Setting a Problem? 

It is feasible that interruptions evoke emotional responses, but does this emotional 

response cause an employee‘s attitude to be negatively affected?  Would this negative 

effect on one‘s emotions show consequence to their productivity?  Due to the amount of 

digital interruption in the workplace today, if Millennials don‘t show an emotional 

reaction to an interruption by a digital device, they could be more productive in a 

corporate setting than previous generations.  If an employer is aware of this characteristic 

amongst Millennials, the employer can develop ways in which the company can utilize 

the skill sets of these digital multitaskers.   

Determining emotional responses is not an easy task.  Simply asking a subject for 

a verbal response regarding what they were feeling during an interruption might not 

provide an accurate depiction of their true emotional state at the time of the interruption.  

Instead, it would be much more useful to observe non-verbal cues from a person while 
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she is interrupted during a task.  This observation will reveal much more about a person‘s 

true emotional state at the instant of interruption by the digital device.  

IV. Significance of the Study 

Technology has become a driving force in the way we communicate with one 

another.  In the midst of this technological age of communication is a generation that is 

more in tune to the technology than all others.   

As a group, Millennials are unlike any other youth generation in living 

memory.   They show a fascination for, and mastery of, new technologies; 

which explains why math and science scores are rising faster than verbal 

scores.  Teens rank ‗scientists‘‘ and ‗young people‘ as the two groups that 

will cause ‗most changes for the better in the future.‘  Nearly three in four 

8-12 year olds use computers, outdistancing older teens and adults alike. 

(Howe & Strauss; 2000) 

Millenials hold the future in their hands.  Studying how they communicate 

and how they react to interruptions caused by communication devices is a key 

factor in measuring communication effectiveness.  Today‘s literature has focused 

on verbal responses to interruptions which may not reveal the same reactions that 

nonverbal measures do.  Asking a millennial how they felt during an interruption 

may not be an effective way of collecting data.  Instead, one would be better off 

observing the ‗microexpressions‘ of individuals to determine whether or not a 

digital interruption of a task caused an emotional reaction in the millennial.  
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Microexpressions are subtle movements in one‘s face that reveal an emotion that 

is concealed.  The term was coined by Dr. Paul Ekman (2003) and has been 

proven to be cross-culturally universal in use. 

V. Preview of Chapters 

The remainder of this thesis is divided into four chapters.  Chapter two is a 

literary review that examines Ekman‘s facial recognition model, followed in chapter three 

by methods and procedure for studying task interruption.  The fourth chapter is an 

analysis of the findings of a study designed to address the effect of task interruption on 

emotion and task performance.  The fifth and final chapter is dedicated to 

recommendations based on the previous chapter‘s findings.   

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Chapter II: 
 

Literature Review 

 

 

 

I.  Purpose 

 

The goal of this thesis is to test whether changes in emotions and task 

performance occur when a member of the millennial generation is interrupted by a 

multimedia device.  In order to do this an examination of research in the fields of 

nonverbal communication and multitasking must precede new case studies.  Accordingly, 

this chapter is divided into five parts.  First, the nature of communication systems is 

summarized.  Second, the increasing role of cell phones and other digital communication 

devices is underscored.  Third, the characteristics of Millennials are identified as they 

relate to the generation‘s unique degree of dependence on multimedia technology for 

communication in work and social contexts, and a rationale is provided for studying this 

particular group of people.  Fourth, the role of multitasking in a Millennial multimedia 

career environment is described.  Fifth and finally, the unique features of nonverbal 

communication and the role of emotions in multitasking are described using the 

published literature of the discipline of communication.   This chapter ultimately serves 

two ends.  It establishes the foundation for methodological choices noted in chapter three, 

and it suggests how this analysis contributes to the discipline of communication. 
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II.  Communication and the Evolution of Multimedia 

 The development of multimedia devices has expanded and fundamentally 

changed the manner in which humans communicate.  Communication is a key element of 

humanity and is defined as ―interpersonal contact, social interaction, association, 

intercourse 

 (Oxford English Dictionary, 2010).‖  Speech, writing, and signs have been present 

among Homo sapiens for thousands of years.  Here, I briefly summarize the evolution of 

communication and associated technologies, culminating in modern multimedia devices. 

 Nonverbal communication—Nonverbal communication is the most ancient form 

of communication and still is used by people every day.  From gestures like a nod of the 

head or a wave goodbye to the body language and facial expression of an angry mother 

with hands on hips, lips pursed, and eyebrows furrowed; these ways of communicating 

how we feel have not been developed overnight.  Nonverbal communication has its roots 

in primitive man.  According to Burling (1993, p.25), ―nonverbal communication should 

be recognized as the primate communication system of the human species.‖  Given the 

centrality of nonverbal communication in virtually all face-to-face human interactions, 

Burling‘s study primarily focused on the origin of nonverbal communication.  For 

example, regarding the vocalized bared-teeth display, a teeth display that is accompanied 

by loud, high pitch vocalizations, van Hooff (Hinde, 1972, p. 212) has argued that the 

display ―occurs not only in all primates, but also in most other mammals.  It is 

phylogenetically one of the oldest facial expressions.‖  I take advantage of the hard-wired 
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nature of nonverbal communication to classify emotional responses of subjects to 

multimedia interruptions during interpersonal interactions. 

Verbal communication—The human brain is wired for language.  As found by 

German physician Carl Wernicke in 1874 ―the left hemisphere of the human brain and 

specifically the neocortex of the left hemisphere control verbal speech patterns and 

understanding (Klein & Thorne, 2007).‖   

Phonology, the study of the sound system of a language, prescribes how 

phonemes can be combined into morphemes.  Each language places its 

own restrictions on these phoneme combinations.  As with phonemes, 

words cannot be combined randomly into phrases or phrases into 

sentences.  Rules of syntax indicate the acceptable ways that words can be 

combined into meaningful phrases and sentences (Klein & Thorne, 2007).  

Although syntax tells us how to combine words into phrases and 

sentences, it does not tell us the meaning of these word combinations. 

(Klein & Thorne, 2007) 

Written communication—Multimedia devices also have affected written 

communication in the digital age.  ―Writing systems are a written representation of 

language using graphic means to communicate the spoken idea or sound (Gib, 2009).‖ 

Humans have used written and pictorial forms of communication for millennia.   The first 

represented units of sound and meaning in systematic fashion can be dated prior to 3,000 

B.C. (Houston, 2004). The first written language, according to a BBC News release in 
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1999, is said to date as far back as 3100 BC (Whitehouse).  The writing was found in 

Pakistan and was written on a stone slab.   

Written systems of communication evolved independently multiple times, 

resulting in a diversity of written languages.  Indeed, today there are roughly 

2,500 written languages (Gib, 2009).  This vast array of written language makes it 

much easier for humans to communicate in multiple ways.  The development of 

an acronym system of writing has been heavily used in recent years.  Phrases such 

as ‗LOL‘ and ‗BFF‘ are common in a written social context.  The evolution of 

oral and written language has allowed people to take the next step in 

communication, namely, communication over long distances facilitated by 

technology.  

Technological aids to communication—The invention of the telegraph provided a 

rapid means of communicating across long distances.  Samuel Morse proved, in 1835, 

that signals can be transmitted by wire over long distances.  Electric pulses deflected onto 

an electromagnet produced a code that appeared on paper (Bellis, 1997).  The codes 

corresponded to letters to form written messages.  Four decades later, the telegraph was 

supplanted by the telephone, which was invented by Alexander Graham Bell on March 

10, 1876.  ―The communications potential contained in Bell‘s demonstration of being 

able to "talk with electricity" far outweighed anything that simply increasing the 

capability of a dot-and-dash system could imply (Bellis, 1997).‖  The popularity of the 

telephone lends credence to the inherent appeal of oral communication in interpersonal 

interactions.  The telephone is relevant to multitasking and interruptions.  Today, cellular 
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phones have the ability to serve as multimedia devices.  From Web to text messaging to 

traditional calls, cellular phones are part of everyday life.  

III.  Communication in the Digital Age 

Today‘s telecommunications are far more advanced than the technology which 

existed only 30 years ago.  Written language is now able to be sent instantaneously via 

text message or email.  Digital data of all kinds are able to be uploaded, downloaded, 

shared and broadcast with the click of a button.  This instantaneous means of 

communicating over long distances has made it easier for people to multitask.  Before the 

digital age, communication technology constrained opportunities for multitasking.  But 

today, people are multitasking like never before.  Companies are even advertising the 

ease of multitasking within their devices, as shown in an iPhone advertisement in Figure 

1 (Apple).   
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FIGURE 1 

Apple Advertisement 

 

 

Why are companies advertising multitasking capabilities within their digital 

devices? This question can most simply be answered by looking at the number of people 

that multitask in a given time period.  According to research done by Nielsen‘s 

Convergence Research Panel, in June 2009, 128,047,000 people were estimated to use 

the TV and Internet simultaneously in the United State of America.   
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Cellular phones and other digital communication devices in modern society are an 

important part of everyday life.  In 2007, 1.1 billion cellular phones were sold worldwide, 

representing a ten percent increase from the previous year (Advi, 2008). And in 2009, 

1.21 billion cellular phones were sold (Graham, 2010).  An additional increase can be 

seen through the number of people that now prefer cell phones over land line phones.  An 

article from Mass High Tech Business News shows this increase by showcasing statistics 

from the U.S. Bureau of Labor Statistics.  In 2007, fifty-five percent of expenditures for 

consumer telephones were for cellular phones while only forty-three percent accounted 

for landlines.  As recently as 2004, landlines accounted for sixty percent of telephone 

expenditures. But they have been losing their dominance gradually within the telephone 

market ever since (More Now Spent in U.S. on Cell Phones than Landlines). 

 In addition to the number of devices that are sold each year around the world, an 

increased amount of time each day is being spent using cellular phones.  For instance, 

Americans spent an average of seven hours per month talking on their cellular phones in 

2004 (Rosen, 2004). By 2009 those figures had grown dramatically, to 17 hours per 

month (Rideout, Foehr, & Roberts, 2010). 

The increase in media use is driven in large part by ready access to mobile 

devices like cell phones and iPods.  According to the Kaiser Foundation, over the 

past five years, there has been a huge increase in ownership among 8- to 18-year-

olds: from 39% to 66% for cell phones, and from 18% to 76% for iPods and other 

MP3 players.  During this period, cell phones and iPods have become true multi-

media devices: in fact, young people now spend more time listening to music, 
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playing games, and watching TV on their cell phones (a total of 49 minutes daily, 

or 25 hours per month) than they spend talking on them (33 minutes daily, or 17 

hours per month) (Rideout, Foehr, &Roberts, 2010). 

The rapid increase in popularity and use of cell phones, iPods, and related 

devices has created new employment opportunities as well as new challenges for 

interpersonal communication.  My thesis addresses whether multi-media use has 

hidden costs in terms of work performance and interpersonal interactions.  In the 

next section, I consider these issues in the context of multi-media. 

IV.  Multimedia and the Millenial Generation 

 Multimedia played a central role in the design of this study, and multimedia were 

operationally understood to include any system that merged or blended several media 

systems, including sound, nonverbal, and video by virtue of a computer application.  

Indeed, the website www.oed.com has reported that, ―Multimedia is designating or 

relating to applications which incorporate a number of media, such as text, audio, video, 

and animation, esp. interactively 

(Oxford English Dictionary, 2010).‖  A wide variety of multimedia careers are available 

today, ranging from Web Designer to IT Support to Software Developer.  Not 

surprisingly, a need for people to work in the multimedia field exists today (Multimedia 

Careers).  But with this need for people to work in the field of multimedia comes a need 

for the ability to interact interpersonally with others while simultaneously being engaged 

with technology.  Interpersonal skills include one‘s ability to sense others feelings, 

motivations, and behaviors as well as one‘s own during social interactions or in a context 

http://www.oed.com/
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of social interactivity (Goleman, 1998).  Interpersonal communication is required now 

more than ever in the digital age, because the network of people with whom an individual 

can interact has expanded to a global spatial scale and become nearly instantaneous.  A 

by-product of the digital age is that people are communicating with one another in more 

remote and indirect contexts, without the benefit of hand gestures, facial expressions, or 

body language.  Among many people, face-to-face communication occurs simultaneously 

with remote, digital interactions achieved by text, twitter, or cell.  The prevalence of this 

sort of multi-tasking in communication is especially noticeable among Millenials, as 

evidenced by the frequency with which table conversations also involve texting (Hesse, 

2009).  Could the increased number of digital interactions that occur during face-to-face 

encounters have detrimental effects on those face-to-face conversations? In my thesis, I 

use nonverbal cues to classify emotions evoked during face-to-face interactions when a 

digital technology interrupts the exchange.  The results have implications for the value of 

multitasking related to interpersonal relationships and, as discussed in the next section, 

job performance. 

V.  Multitasking with Media 

 Because reactions to multitasking are a key element of my study, a clear 

conceptual and operational definition of the concept is appropriate.  In the vernacular, as 

the Collins English Dictionary aptly notes, multitasking involves ―the carrying out of two 

or more tasks at the same time by one person (Collins English Dictionary, 2009)‖ In 

today‘s society multitasking becomes especially relevant in large part because of reliance 

on multimedia.  ―Scientists say juggling e-mail, phone calls and other incoming 
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information can change how people think and behave. They say our ability to focus is 

being undermined by bursts of information" (Richtel, 2010).  Many people say that 

multitasking allows for increased productivity, but research has shown multitasking can 

cause people to be less productive.  Trying to do two things at once can be damaging 

even if the tasks are relatively simple. René Marois, a neuroscientist and director of the 

Human Information Processing Laboratory at Vanderbilt University, recently published a 

study with a research team in which subjects were asked to perform a number of basic 

image and sound recognition tasks. The researchers found when multiple tasks compete 

for limited resources within working memory, interference occurs in the task at hand 

(Marois, 2009).   

This isn‘t to say that multitasking skills are unwanted in the job sector.  Many 

careers call for people to multitask.  Even a simple desk job has certain level of 

multitasking involved.  An individual must be able to switch between digital interactions 

to interpersonal interactions back to digital on a daily basis.  One may find it necessary to 

multitask while working on a report and simultaneously responding to time-sensitive 

emails.  In a sense, multi-tasking is an ability to budget your time into small intervals, or 

to return quickly to a primary task. 

Research findings that are positive in nature when dealing with individual‘s 

ability to multitask productively are hard to come by.  It has been said that multitasking 

can benefit in some cases and be negative in others.  During a study titled Paying 

Attention in Meetings: Multitasking in Virtual Worlds, conducted by Kelly Lyons, Henry 

Kim, and Saggi Nevo (2010), 23 corporate users of multimedia communication were 
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asked if they felt multitasking had a negative impact, no impact, or a positive impact on 

different meeting characteristics.   

The analysis provided by Lyons, Kim and Nevo is summarized here in Table 2, below: 

TABLE 2 

Effects of Multitasking 

Meeting 

Characteristics 

Multitasking has a 

Negative Impact 

Multitasking has No 

Impact 

Multitasking has a 

Positive Impact 

Meeting Efficiency 73.7% 10.5% 15.8% 

Meeting 

Effectiveness 
57.9% 31.6% 10.5% 

Meeting Outcome(s) 57.9% 36.8% 5.3% 

Ability to Participate 84.2% 15.8% 0% 

Participant 

Relationships 
52.6% 47.4% 0% 

Table 2 (Paying Attention in Meetings: Multitasking in Virtual Worlds) 

It seems that members of the group involved in the study felt multitasking 

negatively affected the productivity of a meeting.  Rather than rely on expert opinion, I 

opted in my thesis to measure directly the effect of multi-tasking on task performance.  I 

also sought to identify whether multi-tasking by one participant in a face-to-face 

interaction could elicit an emotional response in the other participant.  This requires an 

understanding of non-verbal facial cues, as described below.   

 I predict that interruptions during the completion of a task will evoke emotional 

responses and reduce task performance of millenials.  Moreover, I predict that 



 24 

performance deficits will increase with increasing frequency and duration of 

interruptions.  My hypotheses are: 

H1:  Cell-phone interruptions of one person during an interdependent task will evoke 

negative emotional responses in the other person involved in the task. 

H2:  Post-interruption task performance will be lower than pre-interruption performance. 

H3:  The magnitude of the post-interruption performance deficit will correlate positively 

with the frequency and duration of interruptions. 

VI. Conclusion 

  As seen in the above literature review, research has shown that human beings are 

not as effective at completing an individual task or retaining information when they are 

addressing additional tasks simultaneously.  Despite prior research, there is a void within 

the multitasking research literature.  This study is closely related to multitasking and aims 

to link the emotional connection between the completion of a task and an interruption in 

that task caused by a cellular phone (digital device).   

 

 

 

 



 

 

 

Chapter III: 

Methods and Procedures for the Study of Task Interruption 

 

 

 

Introduction 

As described in chapter one, the objective of this study is to observe and interpret 

verbal and nonverbal emotional responses to a task interruption caused by digital devices 

and determine whether or not the interruption had an effect on the subjects‘ ability to 

adequately complete a task.  The hypothesis is that the probability of evoking an 

emotional response from subjects increases with the frequency and duration of the 

interruption.  A mixed methods research approach, a relatively new method within the 

last twenty years, was used to test hypotheses in this study.    

This study employs a mixed methods research approach (Creswell, 2003; 

Creswell & Clark, 2007; Tashakkori & Teddie 1998; and, Teddie & Tashakkori, 2009).  

Noting an evolution of research methods from quantitative to qualitative and then to a 

mix of the two, Teddie and Tashkkorie define mixed methods research as ―research in 

which the investigator collects and analyzes data, integrates the findings, and draws 

inferences using both qualitative and quantitative approaches or methods in a single study 

or program of inquiry‖ (Tashakkori & Teddie, 2007).   

Mixed methods research seeks to accomplish three ends.  First, it seeks to link the 

results of a quantitative method and the result of a qualitative method.  These two 
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methods must therefore be coordinated in some fashion, for example; measuring the 

behavior of participants and what they say about their behavior when a researcher 

interviews them about that behavior.  Second, a time sequence governs mixed methods 

research as Teddie and Tashakkori (2009, p.26) have maintained: ―In sequential mixed 

designs quantitative and qualitative strands of the study occur in chronological order.  

Questions or procedures of one strand emerge from or are dependent on the previous 

strand.‖  Third, conceptually and in terms of data findings, mixed methods research seeks 

to provide a coherent understanding of user experiences.   

Mixed methods research has generated some intriguing research findings.  For 

example, a study by Lopez and Tashakkori (2006) used parallel mixed analysis to 

compare the effects of two types of bilingual teaching methods on the attitudes and 

academic achievement of fifth grade students.  They used quantitative measures to 

determine the effect of the two programs on standardized achievement tests.  They also 

used a qualitative component in their study that consisted of interviews with a random 

sample of 32 students from the program.  This is considered a mixed methods approach 

because multiple methods were used and interpreted to deliver a result.  These studies 

suggest the use of qualitative and quantitative data is able to yield a more detailed 

analysis of the two-way program than that of a single-method approach. 

The purpose of this chapter is to show how the study of task interruption was 

conducted and what measures were used to statistically analyze data.   This chapter is 

divided into three parts.  First the specific mixed methods research objective of this study 

is identified.  Second, the objectives of the study, verbal and nonverbal responses to a 



 27 

task interruption, are defined and justified.  Third, the description of the research design 

for conducting the task interruption is detailed.   

I.  Mixed Methods Objective 

In order to determine how people respond to interruptions, it was decided to 

design a study that required subjects to complete a task that included dialogue with the 

interviewer that was, in part, a deception.  Without prior knowledge about what would 

occur, the task began and then the interviewer was interrupted by a telephone call that, by 

most standards, could only be perceived as an interruption. During completion of the task 

the subjects‘ correct answers were recorded.  In addition, at the time of the interruption 

the subjects‘ non-verbal reactions to the interruption were recorded and analyzed.      

In this study qualitative methods such as participant observation and interviews 

provide a way of answering questions via collection of non-numerical data.  Whether 

through naturalistic observation or in a controlled setting, qualitative methodology looks 

at the reactions and behaviors of the subjects involved.  A principal focus of qualitative 

research is to gain understanding of behavior by focusing attention on a smaller number 

of subjects.  A limitation of qualitative methods is that the information obtained pertains 

only to the subjects studied.  Thus, qualitative methods are useful for generating 

hypotheses, the validity of which can be tested using quantitative methods.  

Quantitative methodology is an approach that uses numerical measures of 

recorded numerical data to partition or explain variance in subjects‘ reactions, as well as 

to conduct inferential tests of the significance that these reactions have when looking at 
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how they relate to experimental or predictor variables included in the study.  An 

advantage of quantitative methods is that cause-and-effect relationships can be addressed 

by experimentally manipulating factors (such as cell phone interruption frequency or 

duration) hypothesized to affect the response variable being measured, while controlling 

other variables (such as the environmental setting in which the response occurs). 

II.  Objective of the Study 

This study‘s objective is to determine what emotional reactions are evoked from a 

subject, when a non-digital task the subject is involved in is interrupted by a cellular 

phone.    

This has implications for everyday communication.  One implication could be a 

code of etiquette on responding to cell phones while engaged in conversation.  Another 

might be anticipation of the percent reduction in task efficiency created by cell phone 

interruptions.  Interruptions vary in type based on the context in which the interruption 

occurs.  Interruptions within a social context may evoke different emotions than an 

interruption within a corporate setting.  Sharing of these implications can give people a 

better understanding as to how individuals affect others, or are affected by, use of cellular 

phones when conversing or completing a task.   

III.  Description of the Research Design 

 While the study of human behavior itself can be complicated, the decision to 

focus on the expression of human emotions requires special efforts and concerns.  As 

Ekman (paulekman.com) noted, ―when people deliberately try to conceal their emotions 

http://www.paulekman.com)/
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(or unconsciously repress their emotions), a very brief facial expression often occurs.‖  

Ekman has sought to overcome many of the issues involved in the study of human 

emotions.  Specifically, he has developed a training tool that allows for people to learn a 

variety of facial expressions that are seen at the micro level.  His training tool is called 

the Micro-Expression Training Tool or METT.  This tool has suggested a content 

analysis system for dealing with emotions and has demonstrated validity and reliability.  

METT is used in my study to determine the emotions evoked by subjects.  In greater 

detail, Ekman (paulekman.com) has noted, ―Research with Schizophrenics has shown 

that those who have used METT are better able to recognize how others are feeling.‖  

The identified in the system are anger, fear, sadness, disgust, contempt, surprise, and 

happiness.   

 Ekman has developed a system to recognize a number of different emotions, but 

there are levels of emotions within each emotion.  Take anger as an example.  Raymond 

Navaco, a University of California, Irvine, psychologist who is widely credited with 

coining the term ‗anger management,‘ states ―anger doesn‘t occur by itself.  It‘s nested 

and embedded with a lot of other emotions; sadness, grief, shame" (Beck, 2010).  

According to the National Anger Management Association there are six types of anger; 

agitation, masked anger, irritableness, retaliatory, irrational, and explosive (Beck, 2010).  

The expressions evoked depend on what a person is feeling and not if they want to 

display that emotion to others.       

My study explored what effects an interruption caused by a cellular phone has on 

an individual‘s ability to complete a task consisting of answering low difficulty trivia 

http://www.paulekman.com)/
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questions asked by an interviewer.  Subjects were recruited from a pool of approximately 

400 students from a Communications course.  These students were offered extra credit 

for their participation in the study.  A total of 52 students (10 males, 42 females) 

volunteered to participate.  Of these, 45 (9 males, 36 females) attended one of the 19 

sessions conducted from October 13 – November 3, 2010.  Seven of these students were 

unable to be used in the study due to a video recording error.  Internal Review Board 

approval was granted for research involving human subjects prior to the recruitment of 

subjects.  Scoring of emotional responses pre and post-interruption was recorded for all 

45 subjects, except one female who arrived late to her session and for whom a pre-

interruption scoring was not possible.  Thirty-six subjects experienced two interruptions 

and thus were included in the analysis to determine the effect of interruption on correct 

response rate.  Participants‘ ages ranged from 17 to 21 years of age.  Task completion 

lasted from 5 to 6 minutes in length.  Each task was recorded in a comfortable research 

lab setting using non-obtrusive, built-in cameras. 

The task with which subjects were involved was in the form of a game.  The 

object of the game was to guess a word that was being described from other words that 

were of association.  Each of the hints was read 1 second apart.  After the final hint was 

given, if the subjects had not yet guessed the word, the clues were repeated.  If the 

subjects did not guess the word after being repeated, the answer was given, the word was 

skipped, and the next set of clues began.  If the subjects guessed the correct word at any 

time, the administrator acknowledged the correct answer, said "next word," and 

immediately began to read the next clues.  If a subject guessed incorrectly, the 

administrator did not respond.  This continued until the interruption took place. 
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The coding of data was accomplished by assigning each subject an identification 

number.  The Subject ID consists of three numbers; the first number represents the 

number of interruptions, the second number represents the duration of the interruption, 

and the third number represents the subject‘s number within that stage.  For example; a 

Subject ID of ‗2-60-1‘ is equivalent to 2 interruptions of 60 seconds while observing 

subject number 1.   

The subjects were also separated into the groups for which they participated in the 

game.  In addition, the response number taking place was recorded (0 = pre-interruption, 

1 = 1
st
 interruption, and 2 = 2

nd
 interruption) as well as the emotional category 

corresponding to each interruption.  Frequency of the interruptions, the duration of each 

interruption, and sex were also included.  As an example, Table 3 shows a portion of how 

the coding was constructed.  The full table is located in the appendices. 
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TABLE 3 

Coding Method 

Subject 

ID Group ID Response # 

Emotion 

Category 

Freq of 

Int 

Int 

Duration 

(in 

Seconds) Sex 

2-60-1 1 0 Neutral 2 60 M 

2-60-1 1 1 Contempt 2 60 M 

2-60-1 1 2 Disgust 2 60 M 

2-30-15 11 0 Neutral 2 30 F 

2-30-15 11 1 Contempt 2 30 F 

2-30-15 11 2 Happiness 2 30 F 

2-5-5 13 0 Neutral 2 5 F 

2-5-5 13 1 Contempt 2 5 F 

2-5-5 13 2 Neutral 2 5 F 

1-60-5 17 0 Neutral 1 60 M 

1-60-5 17 1 Happiness 1 60 M 

 

The sessions started with the administrator asking the subjects some focused 

questions.  The focused questions were asked to obtain information about the subjects‘ 

experience level with the task as well as create a comfortable environment for them.  The 

goal was to have a relaxed subject by the time task involvement was reached.   
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To begin the study the interviewer introduced him/herself and asked the following 

closed-ended questions: 

1. What is your Name? 

2. What year in school are you? 

3. Have you ever played word association games before such as Taboo
©

 or Catch 

Phrase
©

? 

 

Demographic information such as age, sex, and ethnicity had previously been 

recorded for statistical purposes.  These questions were to create a comfortable 

atmosphere as well as record familiarity with the task.  Subject confidentiality was 

maintained throughout the study.   

After the focused question section of the observation, the administrator began to 

ask the subjects questions in the form of word associations.  The objective of the game 

was to answer correctly as many questions as possible within the allocated time period.  

The questions were structured so that the subjects would be able to answer the questions 

with average to little difficulty.  During the time when the subjects were engaged in the 

task, the administrator
1
 received one or more phone calls on his cell phone (subjects were 

unaware of who was calling).  The administrator said, ―I‘m sorry, I need to take this.‖  

The administrator then stopped asking questions and exited the room.  This was done to 

eliminate reactions from content overheard in the conversation.  The interruption 

effectively precluded the subjects from working further on the task.  The non-verbal cues 

given off by the subject were studied during this time.  After the cellular phone 

conversation ended, the administrator re-entered the room and asked, ―Where was I?‖ and 

                                                           
1 The administrator was the researcher in this study. 
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resumed asking the questions.  The number of correct answers that the subjects recorded 

in the task was measured.   

The frequency and duration of interruptions were varied among the subjects 

according to table 4 on the following page: 

 

TABLE 4 

 

Allocation of Subjects among Frequency and Duration of Interruptions 

 

 < 5 sec/interruption 20-30 

sec/interruption 

60-90 

sec/interruption 

One interruption -- -- 9 

Two interruptions 11 14 11 

Total subjects 11 14 20 

Note. Subjects participated in four out of the six categories due to a small sample size. 

Pre-treatment data were collected for each subject.  The emotional responses were 

recorded during the asking of the second question, which occurred prior to the occurrence 

of the first interruption.  

After the interviews were conducted each tape was reviewed to analyze verbal 

and non-verbal reactions from the subjects.  Another graduate student who was trained in 

Ekman‘s facial recognition model reviewed the audio and video tapes for the purpose of 

identifying the non-verbal cues given off by the subjects.  Using a confusions matrix, an 

82% rate of correspondence was found between the administrator and the alternate coder.  

This rate was found to determine inter-coder reliability.  Once reliability was found, the 

administrator‘s coding was used for statistical analysis.     
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The data consisted of coded non-verbal reactions of 45 subjects.  These non-

verbal reactions were based on Ekman‘s (2003) microexpressions model.  

Microexpressions are the subtle cues given off by an individual about concealed 

emotions.  The emotions that were studied were anger, sadness, fear, surprise, disgust, 

contempt, happiness, and neutral (no change in expression).  Table 5 shows the dictionary 

and operational definitions of these emotions.  
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TABLE 5 

Microexpressions 

Anger ―A strong feeling of 

displeasure and belligerence 

aroused by a wrong.‖ 

Individual‘s eyes are 

glaring and lips are tight. 

Sadness ―Affected by unhappiness or 

grief; sorrowful or 

mournful.‖ 

Individual‘s chin is 

slightly lifted and one 

brow is slightly lifted. 

Fear ―A distressing emotion 

aroused by impending 

danger, evil, pain, etc., 

whether the threat is real or 

imagined; the feeling or 

condition of being afraid.‖ 

Individual‘s brow is raised 

and drawn close together.  

The brow is straight.  The 

lips are tense. 

Surprise ―To strike or occur to with a 

sudden feeling of wonder or 

astonishment, as through 

unexpectedness.‖ 

Individual‘s brow is raised 

in a curved fashion.  Lips 

are more relaxed. 

Disgust ―To offend the good taste, 

moral sense, etc., of; cause 

extreme dislike or revulsion 

in.‖ 

Action is concentrated in 

the center of the face.  

Nostrils are pulled up. 

Contempt ―The feeling with which a 

person regards anything 

considered mean, vile, or 

worthless; disdain; scorn.‖ 

Individual‘s lips are 

tightened and one lip 

corner is raised. 

Happiness ―The quality or state of 

being happy.‖ 

Happiness is seen in the 

eyes.  Crucial muscles 

around the eyes must be 

moved to generate the 

physiology of happiness.   

Neutral ―Of no particular kind, 

characteristics, etc.; 

indefinite.‖ 

No change in expression. 

 

For each subject the occurrence and order of each emotion was recorded.  To 

examine emotional responses, a Chi square statistic was used to test the frequency with 

                   Emotion           Dictionary Definition       Operational Definition
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which each of Ekman‘s emotional categories occurred among participants for the three 

stages of the experiment: 1) pre-treatment; 2) first interruption; and 3) second 

interruption.  The Chi square was used to test the null hypothesis that the stage of the 

experiment had no effect on the proportion of observations occurring in a given emotion 

category.  Specific to H1, I predict that a higher percentage of scores will be observed in 

the ―angry/disgusted‖ category as a result of an interruption relative to the pre-treatment.  

In one instance, an individual exhibited more than one emotion during the 5-second 

scoring period.  Thus, the sample size in the Chi square test is one greater than the 

number of individuals used in the experiment.  Also, emotions were unable to be scored 

during the control period for one individual.  Because of sample size constraints, 

―happiness‖ and ―surprise‖ emotional categories, as well as the ―disgust‖ and ―anger‖ 

categories were pooled together.  This resulted in four emotional categories and three 

experimental stages. The Chi square statistic was tested against a table of critical values 

(Zar 1974) with six degrees of freedom (4-1 categories times 3-1 stages).  The p value of 

the test was reported and signifies the probability that the computed Chi square statistic is 

consistent with the null hypothesis of no effect of experimental stage.  Following 

statistical convention, any p value less than 0.05 was considered as sufficient evidence to 

reject the null hypothesis. 

To test whether interruption had an adverse effect on task performance, groups 

subjected to two interruptions were used.  For each group, the number of correct answers 

provided was computed in the pre-interruption phase, and again for the phase following 

the first interruption and ending with the second interruption.  To correct for differences 

in elapsed time during the two phases and among groups, an analysis was conducted on 
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the number of correct answers expressed on a per minute basis.  Two null hypotheses 

with these data were tested.  First, the null hypothesis that there was no difference in the 

mean correct response rate before and after the interruption was test.  The hypothesis is 

that the correct response rate after the interruption will be lower than the response rate 

before the interruption.  The null hypothesis was tested by subtracting the correct 

response rate following the interruption from the correct response rate before the 

interruption for each group.  A one-sample t test was used to compare differences in the 

means to the value of zero predicted by the null hypothesis.  Because the number of 

groups was small, the critical values that assume a normal distribution were not relied on.  

Instead, an analysis on ranks was re-run of the differences using a nonparametric test 

called the Wilcoxon Signed Ranks test (Conover 1980).  Because a significant effect of 

interruption on the rate of correct responses was demonstrated (see Results), a second 

analysis was conducted to test whether the duration of interruption had an effect on 

correct response rate.  The null hypothesis is that interruption duration (5, 30, or 60 sec) 

has no effect on changes in correct response rate.  The hypothesis is that longer 

interruptions would result in greater reductions in response rate.  Differences in response 

rates (post-interruption minus pre-interruption) were compared for groups classified 

according to duration of interruption (5, 30, or 60 sec) using an analysis of variance.  An 

analysis of variance is a generalization of the t test to the case where there are more than 

two groups being compared.  A nonparametric test was also run on ranks of the groups 

called the Kruskal-Wallis test to avoid problems associated with the assumption of a 

normal distribution (Conover 1980).  The Kruskal-Wallis statistic is an analysis of 

variance conducted on the ranks. 
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At the conclusion of the game the administrator conducted an exit interview with 

the subjects that revealed the true nature of the study and explored how they felt as their 

task was interrupted by the cellular phone.  Questions included: How did you feel during 

the interruptions? Do you think that the interruptions affected your ability to perform the 

task?  Answers were recorded digitally on video.    

This data set provided the necessary information to determine whether or not the 

interruption caused by a cellular phone during a task evokes an emotional reaction from 

the person completing the task.  The emotional reaction that was evoked by the 

interruption showed that the subjects‘ ability to stay task oriented was affected.  In 

addition to looking at the emotional reaction evoked by the cellular phone, the correct 

response rate before and after the first interruption was measured.  This allowed 

assessment of whether the subjects‘ ability to stay task oriented was affected.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Chapter IV: 

 

Summary of Results 

 

 

 

Introduction 

As noted in Chapter 1, the goal was to test if a digital interruption during the 

completion of a task will evoke emotional responses and reduce task performance of 

Millennials.  Moreover, it was predicted that performance deficits will increase with 

increasing frequency and duration of interruptions.  This chapter is an analytical review 

of what was found during the study and is divided into three sections that correspond to 

the three hypotheses. In the first section, the subjects‘ emotional responses to the 

interruption are described.  In the second section, the effect of the interruption on the 

correct response rate is noted.  In the third section, the impact of duration or length of an 

interruption on the correct response rate is characterized.  This chapter ends with a 

conclusion that summarizes the results reported in this chapter. 

 

Hypothesis 1: Cell-phone interruptions of one person during an interdependent task 

will evoke negative emotional responses in the other person involved in the task 

The frequencies of emotional reactions evoked before and after an interruption 

from the researcher‘s cell phone are summarized in Table 6 for the six emotional 

categories that were examined in this study. Before the interruption, virtually all of the 
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subjects displayed a ―neutral‖ response.  Specifically, nearly 80% or 36 subjects during 

the pre-interruption period displayed neutral emotional displays, while the remaining 

20% (9 subjects) displayed happiness (18% or 8 subjects) or surprise (2% or 1 subject).  

In other words, during this pre-interruption period, none of the subjects displayed 

negative emotions such as disgust, anger, or contempt.  This information is used as a pre-

treatment outcome.  In most cases subjects did not show signs of emotion prior to being 

interrupted by the researcher‘s cellular phone.  In addition, one can assume subjects were 

engaged in the task and were content with attempting to solve the questions being 

presented to them at that time.   

Immediately following the first interruption, 1/3 (15 subjects) of the subjects 

showed a neutral response and 1/3 (15 subjects) showed a response of happiness (20%; 9 

subjects) or surprise (11.1%; 6 subjects); the remainder demonstrated facial expressions 

indicating disgust (6.7%; 3 subjects), anger (4.4%; 2 subjects), or contempt (24.4%; 11 

subjects).   One subject (Subject ID 2-60-2) showed a response of two emotions causing 

the total number of reactions to be one more than the sample size.  These findings suggest 

a host of observations.  Three of these findings deserve special attention here. 

First, the interruption significantly reduced the neutral responses that subjects had 

before the interruption from some 80% to roughly 33%.  In this regard, while the Pew 

Research Center (2006) reported that multitasking is a ―reality‖ for members of the 

Millennial generation, the findings derived here suggest that the introduction of a new 

task or activity into an anticipated pattern and progression of behavior can and does alter 

the emotional condition of the members of the Millennial generation.  
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Second, for a significant portion of the subjects (24% or 11 subjects), the shift in 

emotional disposition is from neutrality to contempt.  Explicitly, as facial reactions 

indicated, the subjects were unhappy with the interruption, and Ekman‘s classification 

suggested the best overall descriptor for this new emotional reaction was ―contempt. 

 

     Third, for a notable group of the subjects in this study, the interruption was 

even more dramatic, best described using Ekman‘s system, as disgust (6.7% or 3 

subjects) or anger (4.4% or 2 subjects).   In this regard, the age of Millennials 

themselves—young adults—may suggest emotional maturity has yet to occur.  But, the 

Pew Research Center focused on those who entered the labor market at the age of 21, and 

it is evident in this study that for some 11% of the sample, these extreme and intense 

reactions are likely. 

Emotional responses immediately following the second interruption were quite 

similar to those following the first interruption; 29.7% (13 subjects) of the subjects 

showed a neutral response, 29.7% (13 subjects) showed a response of happiness (21.6%; 

10 subjects) or surprise (8.1%; 3 subjects), 10.8% (5 subjects) showed disgust, 5.4% (3 

subjects) showed anger, and 24.3% (11 subjects) showed contempt.  These results show 

that additional interruptions to a task do not result in an increased number of negative 

emotions evoked.     
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TABLE 6 

 

Percent of Responses for Each Emotion Before (pre-treatment) and After (1
st
 or 2

nd
) 

Cell Phone Interruption 

 

 Neutral Happiness Surprise Disgust Anger Contempt 

Control 79.5 18.2 2.3 0 0 0 

1
st
 33.3 20.0 11.1 6.7 4.4 24.4 

2
nd

 29.7 21.6 8.1 10.8 5.4 24.3 

 

 

For statistical analysis, whether or not the relative frequencies of emotions 

differed among pre-, 1
st
, and 2

nd
 interruption phases of the sessions was tested.  The null 

hypothesis was that there were no differences in the relative frequencies of emotions 

across the three phases.  For the statistical test, the four emotional categories of neutral, 

happiness or surprise, disgust or anger, and contempt were considered (Figure 2).  By 

pooling across emotional categories, expected values for the Chi-square test that were 

close to or larger than 5 were able to be computed, which is a commonly used minimum 

for testing purposes (Table 7).   

 

TABLE 7   

Frequencies of Emotional Responses Expected for Pooled Categories Under the Null 

Hypothesis that Cell Phone Interruptions Have no Effect on Emotional Response. 

 Neutral Happiness or 

Surprise 

Disgust or 

Anger 

Contempt 

Control 21.3 11.9 3.8 7.0 

1
st
 21.8 12.1 3.9 7.1 

2
nd

 17.9 10.0 3.2 5.9 

 

The resulting Chi-square statistic was 31.91.  Degrees of freedom are calculated as the 

product of (# of emotional categories – 1) and (# of interruption categories – 1), i.e., (4 – 
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1) times (3 – 1), which equals six.  Comparing the Chi square statistic to a table of critical 

values with six degrees of freedom, it was found that there is a very small probability 

(0.000017) that this Chi square could be obtained if the null hypothesis were true.  So the 

null hypothesis was rejected and it was concluded that there were differences in the 

emotions displayed by subjects before and after interruptions.  Inspection of Figure 2 

shows that the biggest change in emotion occurred following the 1
st
 interruption.  

Substantially fewer subjects exhibited neutral responses after an interruption compared 

with before.  Instead, those subjects showed sharp increases in contempt, with smaller 

increases in disgust or anger.  The emotional responses after the second interruption were 

similar to those following the first interruption.  

Overall, the results of this portion of the study support hypothesis 1. 
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FIGURE 2 

 

Emotional Responses 
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Note. Percent of responses before (control) and after (1st and 2nd) cell phone interruption 

for pooled emotion categories use in statistical analysis.       

 

Hypothesis 2: Post-interruption task performance will be lower than pre-

interruption performance 

To test whether or not there was a difference in the mean correct response rate 

before and after the interruption, an average difference in the response rate was 

calculated.  The difference showed an average correct response rate that was 1.12 

answers per minute lower after the interruption than before (standard deviation = 1.58, 
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sample size = 14 groups).  This yielded a t statistic of -2.66.  If one were willing to 

assume that this statistic follows a t distribution, then one could look up the critical value 

and test the null hypothesis.  For this test, the critical value has 14-1 = 13 degrees of 

freedom.  A table of critical values shows that a critical value of -2.65 corresponds to a 

level of significance of 0.01 (one-tailed test).  This means that the observed mean is 

different from zero, so much so that one would only expect to get a result this different 

from zero 1 time in 100 if the null hypothesis were correct.  Because of the small number 

of groups, the assumption that the data follow a normal distribution is questionable.  

Consequently, this null hypothesis was also tested using the Wilcoxon signed ranks test, 

which is a t test conducted on the signed ranks of the data.  The resulting test statistic was 

t = -2.23.  This was compared with the appropriate critical value as described in Conover 

(1980) and yielded a level of significance of 0.0103, which is only slightly larger than the 

result obtained using a t test and still significant.  So using either test, the same 

conclusion is drawn: cell phone interruption results in a lower rate of correct responses. 

This lower rate of responses has applications into the professional world.  As 

Millennials are entering the work force today there is a large amount of digital 

interruptions.  If Millennials productivity is not affected by an interruption from a digital 

device, they could be more productive in a corporate setting than previous generations.  

This study disproves this thought, showing that these digital natives‘ productivity is 

affected by an interruption caused by a digital device.   

 Results from this portion of the study support hypothesis 2. 
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Hypothesis 3: The magnitude of the post-interruption performance deficit will 

correlate positively with the frequency and duration of interruptions 

When exploring the hypothesis, the goal was to prove that interruptions during the 

completion of a task will evoke emotional responses and reduce task performance of 

Millennials.  In addition to determining whether the response rate was affected by an 

interruption, it was also asked whether the duration of the interruption had an effect on 

the change in response rate observed.  The null hypothesis is that interruption duration 

had no effect on mean correct response rate.  The mean correct response rate was 0.89 

answers per minute lower than the pre-interruption rate for the 5-second group, 1.60 

answers per minute lower for the 30-second interruption group, and 0.95 answers per 

minute lower for the 60-second interruption group (a visual representation of this can be 

seen in Figure 3).  The null hypothesis was tested using analysis of variance. 
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FIGURE 3 

 

Correct Response Rates 
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Note.  Correct response rate for all groups combined, and as a function of duration of 

interruption.  Vertical bars represent one standard error.  Numbers next to mean values 

are sample sizes (number of groups). 

 

 

Results from the analysis of variance yielded a t value of 0.02 and a p value of 0.98, 

which indicates that it is highly probable that these three means were not different from 

each other.  One can conclude from this test that there is no effect of interruption 

duration, as predicted under the null hypothesis.  Because of concerns about the 

assumption of normality not applying to this small sample of groups, the rank-based 
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Kruskal-Wallis statistic also was used.  It yielded a value of 1.32, far smaller than the 

critical value of 7.38 at a p value of 0.05 (one-tailed test).  Indeed, the test statistic is 

much smaller than the critical value of 2.77 for a p value of 0.50.  So there is no evidence 

at all to reject the null hypothesis, and it is concluded that the duration of interruptions 

tested in this experiment did not have an effect on the change in correct response rate. 

 These findings can be important to the corporate world as well.  Millennials‘ 

ability to multitask in a digital world full of interruptions is crucial to employers.  If an 

interruption of 5 seconds causes just as much reduction in productivity as an interruption 

of 60 seconds, employers may decide to limit the amount of digital interruptions in the 

workplace to maximize productivity.   

 Results from this portion of the study did not support hypothesis 3. 

 

Conclusion 

The study above presents a number of significant findings that warrant attention.  

The findings from this study show that Millennials are affected emotionally by a cell 

phone interruption.  In addition to showing a change in emotion when interrupted by a 

cellular phone, subjects showed that they were unable to fully commit to the task at hand 

once interrupted.  This can be seen from the reduction in the correct response rates 

exhibited by the subjects.  It was also found through the study above that when 

interrupted by a cellular phone, a correlation is not present between correct response rates 

and the length of an interruption.    
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Chapter 5 will explore these findings and determine what recommendations need 

to be made.  In addition to these recommendations, elements that limited this study will 

be discussed.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Chapter V: 

Major Conclusions 

 

 

 

The final chapter of this thesis addresses three areas.  First, major conclusions and 

understandings reached in this study are identified.  Second, limitations of the methods 

and analysis are identified, and modifications are suggested.  Third, recommendations for 

future study are identified to extend findings conceptually and in terms of derived 

implications. 

Major Conclusions and Understanding Derived from this Study  

This study was motivated by two central questions.  The first of these two 

questions was: Does a digital interruption during the completion of a task evoke an 

emotional response from a member of the Millennial Generation? 

Conclusion #1 

This hypothesis emerged from the context in which the Millennial Generation 

exists.  In this context, digital storytelling has been a part of Millennials‘ lives since their 

births in the mid-1980s.  One might think that growing up in this digital world might 

make this generation impervious to showing signs of emotion when they are interrupted 

by a cellular phone or other digital device. ―Studies have shown that interruptions can 

cause an initial decrease in how quickly people can perform post-interruption tasks 
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(Josephson, Holmes, Vaughn, and Martinsen, p. 2).‖ As shown in this study, Millennials 

are not immune to the effects of a digital interruption and neither are their slight displays 

of emotion while an interruption occurs.  In fact one might anticipate that the Millennial 

generation may even react more negatively to a digital interruption than someone from 

earlier generations due to a certain maturity level that has not yet been reached. 

 In this study, it was determined that Millennials do—indeed—become involved 

in tasks, but it was also determined that their tasks are often interrupted, and that each 

interruption can potentially create a negative emotional disturbance, because the 

concentration and sense of accomplishment involved in completing a task is at least 

temporarily disrupted.  Specifically, it was determined that Millennials are affected 

emotionally by a cell phone interruption.  In addition to showing a change in emotion 

when interrupted by a cellular phone, it was found that Millennials show an inability to 

immediately recommit to a task once interrupted.   

Conclusion #2 

Does a digital interruption during the completion of a task reduce task performance from 

a member of the Millennial Generation? 

The findings from this hypothesis showed a digital interruption during the 

completion of a task reduces task performance amongst Millennials.  An average 

difference in the correct response rate during the task was determined to be 1.12 answers 

per minute lower after the interruption than before.  This is a 70% decline in correct 

answers per minute.  
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Clearly, individuals in the workplace are interrupted on a regular basis.  

Interruptions are present in the lives of Millennials as well.  As these Millennials leave 

high school and then graduate from college, they will be entering a workforce filled with 

digital interruptions.  Knowing and understanding how these interruptions are affecting 

the workers of tomorrow is important to employers.  Once it is understood how 

interruptions are affecting their employees, employers can then find ways to reduce the 

number of interruptions within the work environment, thus, creating more productive 

workers.  If an employer knows that interruptions will cause stress amongst his 

employees, he may decide to limit interruptions by asking his employees to silence their 

phones or turn them off all together--thus reducing emotional reactions in the workplace 

and increasing productivity.   

Limitations of the Method 

After studying the responses of 45 undergraduate students, it became evident that Paul 

Ekman‘s facial recognition model did not account for contradictory emotions; negative 

feelings evoked from a subject hidden through the expression of a positive facial 

expression. When looking at a Millennial‘s emotional response to an interruption using 

Ekman‘s facial recognition model, one must use the model with the operational definition 

given, as shown in Chapter 3.  However, an important element is omitted when using 

Ekman‘s model.  Ekman does not account for situational irony. Situational; is defined by 

the Oxford English Dictionary as ―dependent on, determined by, or in relation to position, 

situation, or circumstances‖ (1989).  Oxford defines irony as ―a figure of speech in which 

the intended meaning is the opposite of that expressed by the words used‖ (2010).  When 

combined, one can define situational irony as an occurrence for which the outcome was 
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different than what was expected.   It is likely that during this study, the post-interruption 

emotion of happiness was actually evoked because of the irony of the situation rather 

than truly being happy about the interruption itself.  In the context of this study, the 

evoking of happiness needs to be redefined as a situationally ironic reaction and falls 

more into the category of being surprised than truly happy.  In addition, being surprised 

in the context of this study is not the kind of surprise you would see during a surprise 

birthday party; but rather an ironic surprise, where an individual‘s brow is raised in a 

curved fashion and lips are still relaxed, but because an individual is in disbelief.    These 

reactions show that members of the millennial generation are not impervious to digital 

interruptions, that there is a sense of classic communication techniques that seem to be 

affected negatively by an interruption caused by a digital device.   

Recommendations 

In interpreting results, it is appropriate to provide recommendations for future 

study that might emerge from this study.  At least three different studies might guide the 

future research that emerges from my findings. 

    First, at least one of these studies should be a study with a minimum of 100 

members of the Millennial Generation from a wider socio-cultural spread than just 

Indiana. Thirty-seven subjects were used in the response rate portion of this study.  Those 

37 subjects were divided into 14 separate groups.  This is a relatively small sample size.  

According to Tullis and Albert, there‘s no rule that says if you don‘t have at least x 

number of participants in a study, the data won‘t be valid; but one also needs take into 

consideration how much error one is willing to accept (2008, p17).  Although the small 
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sample size in the current study still yielded a significant difference in response rate 

before and after interruptions, it did not yield any differences as a function of duration of 

interruption.  Lack of significance in the latter test could be because duration does not 

have an effect, but it also could be because sample sizes were too small to provide a 

powerful test.  A sample size of 100 subjects would yield a significantly more powerful 

test.   

The value of greater diversity within this study includes an ability to generalize 

the findings to a broader population.  This kind of study—with an extended and more 

diverse set of subjects—is likely to validate the findings discussed within this study.   

Another of these studies might undertake a more detailed extension of Ekman‘s 

scheme of emotions so that emotions such as ―skepticism,‖ ―irony,‖ and so forth are 

included.  This kind of study is likely to determine that an update Paul Ekman‘s model, 

where an emotion may be masked by a contradictory facial expression, is needed.  

However, an increase in emotional categories will also require an increase in sample size.   

Third, suggesting a new conceptual orientation, a comparative study might be 

undertaken to determine if the types of emotional reactions to disruptions are actually 

different in kind and degree for members of other generations.  In this regard it is 

recommended that a study into the emotional reactions of other generations take place.  

In addition, a study comparing across different types of jobs within a generation could be 

explored.  For instance, comparing the effect of interruptions on white-collar workers 

versus blue-collar could be revealing.  Or even a comparison within the same educational 
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framework among white-collar workers.  The objective would be to see if people adapt to 

interruptions as part of their job requirements. 

In conclusion, this thesis effectively showed that cell phone interruptions amongst 

the millennial generation are directly related to a decline in task performance and evoke 

emotional responses.  Findings from this study will assist employers in maximizing 

worker productivity.  In addition, individuals can use the results from this study to 

improve interpersonal relationships by increasing self-awareness of their emotions when 

a digital interruption occurs.  Although findings from this study were focused within the 

millennial generation, the information gained in this research will add to existing 

knowledge on this topic, and will contribute to further academic research. 
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Appendix I 

 

Informed Consent 

 

Study Title   Word Associations amongst the Millennial Generation 

 

Study Purpose and Rationale 

The purpose of this research project is to examine how quickly members of the millennial 

generation can identify word associations.  Findings from this research may help 

educators better understand how to reach young students.   

 

Inclusion/Exclusion Criteria 

To be eligible to participate in this study, you must be between the ages of 18 and 32, be 

able to read at the third grade level. 

 

Participation Procedures and Duration 

For this project, you will be asked to complete a series of word associations in the form 

of a game.  It will take approximately 15 minutes to complete the game. 

 

Audio or Video Tapes 

For purposes of accuracy, with your permission, the interviews will be audio and video 

taped.  Any names used on the audiotape will be changed to pseudonyms when the tapes 

are transcribed.  The tapes will be stored in a locked filing cabinet in the researcher‘s 

office for three years and will then be erased. 

 

Data Confidentiality or Anonymity 
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All data will be maintained as confidential and no identifying information such as names 

will appear in any publication or presentation of the data.   

 

Storage of Data 

Paper data will be stored in a locked filing cabinet in the researcher‘s office for three 

years and will then be shredded.  The data will also be entered into a software program 

and stored on the researcher‘s password-protected computer for three years and then 

deleted.  Only members of the research team will have access to the data. 

 

Risks or Discomforts 

There are minimal anticipated risks associated with this study. 

 

Who to Contact Should You Experience Any Negative Effects from Participating in this 

Study 

Should you experience any feelings of anxiety, there are counseling services available to 

you through the Ball State Counseling Center in Muncie, 285-1736. 

 

Benefits 

One benefit you may gain from participating in this study may be a better understanding 

of how word associations play a part in cognitive processes. 

 

Voluntary Participation 

Your participation in this study is completely voluntary and you are free to withdraw 

your permission at anytime for any reason without penalty or prejudice from the 

investigator.  Please feel free to ask any questions of the investigator before signing this 

form and at any time during the study. 

 

IRB Contact Information 
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For one‘s rights as a research subject, you may contact the following: Research 

Compliance, Sponsored Programs Office, Ball State University, Muncie, IN 47306, (765) 

285-5070, irb@bsu.edu. 
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Study Title:   Word Associations Amongst the Millennial Generation  

 

 

********** 

 

Consent 

I, ___________________, agree to participate in this research project entitled, ―Word 

Associations Amongst the Millennial Generation.‖  I have had the study explained to me 

and my questions have been answered to my satisfaction.  I have read the description of 

this project and give my consent to participate.  I understand that I will receive a copy of 

this informed consent form to keep for future reference. 

 

To the best of my knowledge, I meet the inclusion/exclusion criteria for participation 

(described on the previous page) in this study. 

 

 

 

________________________________   _________________ 

 

Participant‘s Signature     Date 

 

 

 

 

 

 



 65 

Researcher Contact Information 

 

Principal Investigator:     Faculty Supervisor: 

 

Joshua Swihart, Graduate Student   Dr. James W. Chesebro 

Telecommunications                    Telecommunications 

Ball State University     Ball State University 

Muncie, IN  47306     Muncie, IN  47306 

Telephone: (765) 426-9751    Telephone:  (765) 285-1491 

Email:  jkswihart@bsu.edu    Email:  jwchesebro@bsu.edu 

 

 

 

  

mailto:jkswihart@bsu.edu
mailto:jwchesebro@bsu.edu
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Demographic Information 

 

 

 

 

Age:  ____________ 

 

 

Nationality:   _______________ 

 

 

Gender:        Male          Female      

 

 

Race:             Asian           African American          Caucasian          Hispanic         

 

 

Parent's Geographic Home Location:       Urban          Rural          Suburbs 

 

 

Educational Attainment:     Freshman    Sophomore    Junior    Senior    Graduate    Other 
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Recruitment Speech to COMM 210 Class 

 

 My name is Josh Swihart and I am a Digital Storytelling Master‘s Student.  I am 

doing a study on word associations for my master‘s thesis.  I am looking for subjects to 

participate in the study.  It will only take about 10 minutes of your time and Dr. Denker 

has agreed to offer you extra credit for participating in the study.  Your participation will 

be instrumental in my study‘s success.  If you are interested in participating you can 

contact me through my Ball State email at: jkswihart@bsu.edu.  Again my name is Josh 

Swihart and my email is jkswihart@bsu.edu.  Thank you.   

 

 

 

 

 

 

 

 

 

 

 

mailto:jkswihart@bsu.edu
mailto:jkswihart@bsu.edu
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Debriefing Statement 

―During this study you were not told about its true purpose, which is to 

explore whether or not participants show any emotion when interrupted by the 

researcher's cell phone.  The study is designed to help us understand the 

emotional impact of interruptions. It was necessary for you to be unaware of what 

was about to take place because your awareness would have affected the 

reliability of the study.‖ 
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Appendix II 

Emotional Response Data 

 

Subject 

ID 

Group 

ID 

Response 

# Emotion Category Freq of Int 

Int Duration (in 

Seconds) Sex 

2-60-1 1 0 Neutral 2 60 M 

2-60-1 1 1 Contempt 2 60 M 

2-60-1 1 2 Disgust 2 60 M 

2-60-2 1 0 Neutral 2 60 M 

2-60-2 1 2 Surprise/Contempt 2 60 M 

2-60-2 1 1 Disgust 2 60 M 

2-60-3 1 0 Neutral 2 60 F 

2-60-3 1 1 Nuetral 2 60 F 

2-60-3 1 2 Happiness 2 60 F 

2-60-4 2 0 N/A 2 60 F 

2-60-4 2 1 Nuetral 2 60 F 

2-60-4 2 2 Contempt 2 60 F 

2-60-6 3 0 Neutral 2 60 F 

2-60-6 3 1 Happiness 2 60 F 

2-60-6 3 2 Neutral 2 60 F 

2-60-9 4 0 Neutral 2 60 F 

2-60-9 4 1 Happiness 2 60 F 

2-60-9 4 2 Disgust 2 60 F 

2-60-10 5 0 Neutral 2 60 F 
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2-60-10 5 1 Surprise 2 60 F 

2-60-10 5 2 Happiness 2 60 F 

2-60-11 5 0 Neutral 2 60 F 

2-60-11 5 1 Disgust 2 60 F 

2-60-11 5 2 Happiness 2 60 F 

2-60-12 6 0 Neutral 2 60 F 

2-60-12 6 1 Neutral 2 60 F 

2-60-12 6 2 Neutral 2 60 F 

2-60-13 6 0 Happiness 2 60 F 

2-60-13 6 1 Neutral 2 60 F 

2-60-13 6 2 Disgust 2 60 F 

2-60-14 6 0 Neutral 2 60 F 

2-60-14 6 1 Happiness 2 60 F 

2-60-14 6 2 Happiness 2 60 F 

2-30-1 7 0 Happiness 2 30 F 

2-30-1 7 1 Happiness 2 30 F 

2-30-1 7 2 Happiness 2 30 F 

2-30-2 7 0 Neutral 2 30 M 

2-30-2 7 1 Neutral 2 30 M 

2-30-2 7 2 Happiness 2 30 M 

2-30-3 8 0 Happiness 2 30 F 

2-30-3 8 1 Neutral 2 30 F 

2-30-3 8 2 Contempt 2 30 F 
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2-30-4 8 0 Neutral 2 30 F 

2-30-4 8 1 Surprise 2 30 F 

2-30-4 8 2 Neutral 2 30 F 

2-30-5 9 0 Happiness 2 30 F 

2-30-5 9 1 Happiness 2 30 F 

2-30-5 9 2 Contempt 2 30 F 

2-30-6 9 0 Happiness 2 30 M 

2-30-6 9 1 Surprise 2 30 M 

2-30-6 9 2 Contempt 2 30 M 

2-30-7 9 0 Neutral 2 30 F 

2-30-7 9 1 Contempt 2 30 F 

2-30-7 9 2 Disgust 2 30 F 

2-30-8 9 0 Neutral 2 30 F 

2-30-8 9 1 Anger 2 30 F 

2-30-8 9 2 Anger 2 30 F 

2-30-9 10 0 Neutral 2 30 F 

2-30-9 10 1 Happiness 2 30 F 

2-30-9 10 2 Contempt 2 30 F 

2-30-10 10 0 Happiness 2 30 F 

2-30-10 10 1 Contempt 2 30 F 

2-30-10 10 2 Surprise 2 30 F 

2-30-11 10 0 Neutral 2 30 F 

2-30-11 10 1 Neutral 2 30 F 
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2-30-11 10 2 Neutral 2 30 F 

2-30-13 11 0 Neutral 2 30 F 

2-30-13 11 1 Contempt 2 30 F 

2-30-13 11 2 Contempt 2 30 F 

2-30-14 11 0 Neutral 2 30 M 

2-30-14 11 1 Neutral 2 30 M 

2-30-14 11 2 Happiness 2 30 M 

2-30-15 11 0 Neutral 2 30 F 

2-30-15 11 1 Contempt 2 30 F 

2-30-15 11 2 Happiness 2 30 F 

2-5-1 12 0 Neutral 2 5 F 

2-5-1 12 1 Neutral 2 5 F 

2-5-1 12 2 Neutral 2 5 F 

2-5-2 12 0 Neutral 2 5 M 

2-5-2 12 1 Neutral 2 5 M 

2-5-2 12 2 Contempt 2 5 M 

2-5-3 13 0 Neutral 2 5 F 

2-5-3 13 1 Contempt 2 5 F 

2-5-3 13 2 Neutral 2 5 F 

2-5-4 13 0 Happiness 2 5 F 

2-5-4 13 1 Contempt 2 5 F 

2-5-4 13 2 Neutral 2 5 F 

2-5-5 13 0 Neutral 2 5 F 
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2-5-5 13 1 Contempt 2 5 F 

2-5-5 13 2 Neutral 2 5 F 

2-5-6 14 0 Neutral 2 5 F 

2-5-6 14 1 Neutral 2 5 F 

2-5-6 14 2 Neutral 2 5 F 

2-5-7 14 0 Happiness 2 5 F 

2-5-7 14 1 Contempt 2 5 F 

2-5-7 14 2 Contempt 2 5 F 

2-5-8 14 0 Surprise 2 5 F 

2-5-8 14 1 Happiness 2 5 F 

2-5-8 14 2 Neutral 2 5 F 

2-5-9 15 0 Neutral 2 5 M 

2-5-9 15 1 Neutral 2 5 M 

2-5-9 15 2 Surprise 2 5 M 

2-5-10 15 0 Neutral 2 5 M 

2-5-10 15 1 Disgust 2 5 M 

2-5-10 15 2 Anger 2 5 M 

2-5-11 15 0 Neutral 2 5 F 

2-5-11 15 1 Neutral 2 5 F 

2-5-11 15 2 Neutral 2 5 F 

1-60-1 16 0 Neutral 1 60 F 

1-60-1 16 1 Contempt 1 60 F 

1-60-2 16 0 Neutral 1 60 F 
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1-60-2 16 1 Anger 1 60 F 

1-60-3 16 0 Neutral 1 60 F 

1-60-3 16 1 Neutral 1 60 F 

1-60-4 17 0 Neutral 1 60 F 

1-60-4 17 1 Happiness 1 60 F 

1-60-5 17 0 Neutral 1 60 M 

1-60-5 17 1 Happiness 1 60 M 

1-60-6 18 0 Neutral 1 60 F 

1-60-6 18 1 Contempt 1 60 F 

1-60-7 18 0 Neutral 1 60 F 

1-60-7 18 1 Surprise 1 60 F 

1-60-8 18 0 Neutral 1 60 F 

1-60-8 18 1 Neutral 1 60 F 

1-60-9 19 0 Neutral 1 60 F 

1-60-9 19 1 Surprise 1 60 F 

 

 

 


