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Abstract 

 Organizations today searching for new ways to develop a more prolific work 

environment often take into consideration both employee productivity and well-being. Research 

on work life balance suggests that separating work from other daily activities can be beneficial 

for both productivity and well-being, but modern technological innovations have blurred this line 

between a work and social life. The shift to a 24/7 work environment has led to various studies 

searching for ways technology is affecting psychological health and the work environment itself. 

Past research suggests that cellphones impair academic performance, but effectively managing 

cellphone use may provide a channel for a better work life fusion. Based on previous research, I 

predict that restricting the use of cell phones in classrooms may negatively affect academic 

performance. Additionally, this restriction may affect current mood, specifically increasing 

negative affect, with also increased levels of anxiety. If so, this would suggest that administrators 

may need to adjust their management of technology strategies in the classroom and subsequently 

the workplace. 
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 It’s the first day of the semester where students are walking in to a crowded lecture hall, 

preparing themselves for the new class and the monotonous syllabus that comes with it. After 

giving a brief introduction with office hours and emails, the professor suddenly introduces a new 

classroom policy. The entire class falls silent as the professor declares that all technology must 

be put away for every lecture starting now. As the students reluctantly put away their phones and 

laptops, the professor explains that technology is only a distractor and they will retain more 

information by handwriting the notes. The class continues with a soft murmur of phones 

vibrating with emails and texts that can’t be attended to. As students start to squirm looking at 

the clock and nervously glancing at their phones lighting up, it begs the question: Is cutting off 

phone use actually a bigger distractor for this digital generation? 

Distracting Behaviors 

For Millennials, technology clearly impacts the boundary between their work and 

personal lives. Simple tasks such as being able to check work emails on phones or being able to 

log in to the work network from home may have blurred the boundaries between their work and 

personal domains (Stein & Sanburn, 2013). One study found that the use of technology among 

this group results in Millennials not only having a lack of work-life balance but also fewer 

friends due to less face-to-face interactions (Myers & Sadaghiani, 2010). Additionally, the 

tendency of Millennials (born between 1981 and 2000) to engage in multitasking has created a 

new area of conflict in the workplace because many superiors see the results of multitasking as 

divided or shortened attention spans (Alsop, 2008).  
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Researchers have reported that higher education students engage in a variety of 

distracting behaviors on their laptops during class. In at least three studies, 50% to 65% of 

students engaged in distracting laptop-based activities during class (Jacobsen & Forste, 2011; 

Ragan et al., 2014). The literature review revealed three main categories of distraction: 

communication, searching for information, and entertainment (Aguilar-Roca et al., 2012; 

Awwad, Ayesh, & Awwad, 2013; Barak et al., 2006; Fried, 2008; Ragan et al., 2014). 

Additionally, a number of researchers found that students engaged in distracting communication-

based activities such as following social media feeds and emailing while in class (Aguilar-Roca 

et al., 2012; Awwad et al., 2013; Barak et al., 2006; Fried, 2008). These studies have also 

reported university students using social media (Aguilar-Roca et al., 2012; Barak et al., 2006) or 

sent instant messages (Fried, 2008) during class. Turkle (2011) argued that the idea of sending 

out an email or texting during class is so commonplace, that students no longer feel the need to 

conceal this distracting behavior. 

 Now there are few studies that have looked at the factors that might lead students away 

from the on-task learning activities to the distracting behaviors on their mobile devices (Carrier, 

Cheever, Rosen, Benitez, & Chang, 2009). One factor has looked into peer behavior, specifically 

how a peer’s behavior in the classroom affects the other students. Aguilar- Roca et al. (2012), in 

their study of undergraduate students, explained that a major distraction was the sound produced 

from keyboard keys tapping. Fried (2008) added the clicking of keys and light emitted from the 

screen could lead to decreased efficiency and academic performance. Additionally, Fang (2009) 

noted that phones were distracting in class because of the sounds from ringtones and vibrations. 
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 Another factor that may lead the students to their distractions is the instructional method 

of the class itself. Fried (2008) explained that distractions caused by laptops might occur more in 

an unstructured, lecture- based environment, where students are not given explicit and 

technology-based learning tasks to complete. She also argued that students need to be informed 

by instructors of the possible distractions posed by using laptops in class in order to control or 

avoid them. Certain active instructional methods may increase flow (collaboration) while other 

passive methods (lecture and video presentations) might interrupt flow (Beard, 2015). Lindroth 

and Bergquist (2010) argued for a more concerted effort on the part of instructors to integrate 

mobile technologies into their class to prevent distracting behavior. Kay and Lauricella (2011) 

echoed this sentiment claiming that thoughtful and meaningful integration of laptops into the 

lesson should reduce distracting behavior and engage students in more positive learning 

experiences. 

 Finally, the implementation of restrictions on mobile device use in the classroom can 

have an impact on both on-task and distracting behaviors associated with mobile device 

integration. Ragan et al. (2014) argued that allowing for unfettered access to laptops affords 

students the opportunity for an infinite source of distractions. Some teachers ban the use of 

mobile devices in their classroom to eliminate potentially distracting behavior (Fang, 2009). 

However, a complete ban on the use of laptops in the classroom would appear to be 

counterproductive given the research that espouses the advantages of laptop use (Skiba, 2011). 

In regards to cell phones, Cheever, Rosen, Carrier, and Chavez (2014) indicated that 

participants exhibited withdrawal-like symptoms when asked to either turn off or hand in their 

phone and sit quietly in a classroom for an hour. Another recent study by Clayton, Leshner, and 
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Almond (2015) suggested negative effects of restricting mobile phone access on anxiety and 

cognitive performance. Thus, mobile phones present a dilemma: some work suggests that mobile 

phones detract from academic performance and work life balance, but other work suggests that 

restricting mobile phone usage increases anxious feelings that may negatively impact academic 

performance. If so, then I would predict people whose cell phone use is restricted would score 

lower on academic performance and current mood.   

Work-Life Fusion 

From a corporation’s perspective, maintaining a work life balance has become one of the 

top priorities for employees (Brooks, 2016). Clark (2000) defined work life balance as 

satisfaction and smooth functioning at work and home without any role conflict. Fueled by rapid 

changes in technology, the Millennial generation tends to expect this balance of work life and 

personal life and are seeking it through technological advances which help make work tasks 

easier to complete in a shorter amount of time (Alsop, 2008). With the use of technology, 

employees can take their work home with them or attend to family situations at work creating 

this shift to “work life fusion” or a 24/7 work environment. Another major factor considered to 

achieve this work life fusion is the flexibility to work per your own schedule. As Schulte (2015) 

explains, lack of flexibility was cited among the top reasons Millennials quit their jobs and it is 

therefore almost a requirement for companies to offer to attract Millennials coming into the 

workforce. This ability to concurrently manage work and life issues at work has a direct effect on 

job satisfaction with no direct mediation through Psychological Job Control (Haegar, Lingham, 

2014). This cohort needs to be able to manage work and life concurrently at work to be satisfied 

in their jobs (Haegar, Lingham, 2014). Technology has become the foundation for this work life 
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fusion and by efficiently managing its use, it can enhance the relationship between work and 

social lives. However, there are clear differences in preferences across generations related to the 

use of technology to manage work and personal domains.  

In an organizational setting, understanding the impact one generation has on another can 

help employers anticipate potential conflicts and proactively design structures and procedures 

that best accommodate the needs of all members of the workforce (Robbins, 2013). Managers of 

the Millennial generation should expect to see these employees with unrealistically high 

expectations, a high need for praise, difficulty with criticism, job-hopping, casual dress, and 

shifting workplace norms for women (Twenge & Campbell, 2008). Organizations can respond to 

these changes with accommodations (e.g. praise programs) or with counter pressure (e.g. dress 

codes), and it is imperative that managers consider the best reaction for their workforce (Twenge 

& Campbell, 2008). Exploring generational perceptions may also enhance productivity by 

providing new perspectives that may help increase the ability of employees from multiple 

generations to effectively communicate with one another (Robbins, 2013). A study done by 

Haegar and Lingham (2014) uncovered a trend in generational differences related to work life 

fusion, especially how this shift is more evident as the cohorts become younger. Technology has 

encouraged Millennials to multitask and they tend to do so, despite executives’ efforts to limit 

multitasking in the workplace (Alsop, 2008). Changes in the workforce, the aging of Baby 

Boomers (born between 1946 and 1964) and the coming to power of Gen Xers (born between 

1965 and 1980), have converged to make work life balance an important issue for organizations.  

Misuse of Cell Phones 
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 The most reported forms of cell phone misuse in the classroom include: texting, cheating, 

sexting, playing games and other forms of misuse. Although some of these misuses may be 

deemed appropriate in other instances, doing the same act in the classroom is considered 

distracting and disrupting. The most common occurrence of cell phone misuse in the classroom 

is texting, or sending text messages, often during a lecture. Sending text messages is becoming 

one of the easiest things to do with cell phones. According to Tindelland Bohlander (2012), more 

than 90% of students sent text messages during classes. Technology has made it much easier to 

send and receive messages in a very short time through cell phones. A student may do this 

silently -- type a message and send it, all within a few seconds, while holding the cell phone 

under a keyboard tray or under a desk. 

Technology has made it difficult for teachers to distinguish whether or not students are 

using their cell phones for class purposes. Students often use their cell phones for browsing the 

electronic textbook that they purchased for class. At the same time, they may be playing games. 

It is hard to distinguish. In large classes or classrooms that have too many barriers (like computer 

monitors) this will be more difficult to distinguish. Faculty in these cases are put in difficult 

positions trying to determine whether a student is playing a game with the cell phone or 

browsing the Kindle edition of the textbook. 

Secondary students offered five suggestions about reducing distractions and maximizing 

the benefit of using mobile devices: restrictions, teacher impact, no change needed, more self-

control, and better software. Interestingly enough, the second most frequent response to reducing 

distractions and increasing benefits was to improve the quality, structure, and meaningfulness of 

mobile device integration. This finding is consistent with student feedback on the impact of 
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instructional method, and their asking for improvements in planning, organization, clarity of 

directions, and engagement. As Kay and Lauricella (2014) noted, meaningful, relevant, and 

engaging use of mobile devices to attain learning outcomes should naturally limit distractions. 

Improving the quality of technological integration may also address self-control challenges as 

students will be less likely to stray from interesting, authentic, well planned lessons. 

The increasing capabilities of cell phones are forcing educators to rethink using them in 

the classroom. This coupled with the ease of use at which cell phone application usage are 

becoming made some educators advocate using them as tools for educational and learning 

purposes. There are many different kinds of learning and many processes that we use to learn, 

but among the most frequent, time-tested, and effective of these are listening, observing, 

imitating, questioning, reflecting, trying, estimating practicing. All of these learning processes 

can be done through our cell phones. 

Effects of Cell Phones 

 The common consensus among educators is that student cell phone use in the classroom 

distracts from learning. This is echoed in various literature and statistics, much of which is cited 

in this paper. However, there is a more recent opinion that is echoing among many; there are 

now educators advocating for the use of cell phones in the classrooms if the technology is used 

for learning and educational purposes. 

The perception that phones are distracting has added to the growing digital divide 

between schools/teachers and students (Stuht & Colcord, 2011). These interactions between 

administrators, teachers, and students must be enhanced to understand the work life balance 

issues confronting students today. There is evidence that students often experience high levels of 
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stress from an overload of commitments (e.g. academic workload, part-time jobs, family 

responsibilities) and this results in mental health problems (Andrews et al., 2004). Although 

there are functional forms of stress, when that stress turns into dysfunctional stress from a work 

life imbalance, it leads to psychological, emotional, and physical deterioration (Irfan & Azmi, 

2014). As previously stated, Millennials have a need for a work life fusion and technology is the 

essential link for maintaining this relationship. This growing demand for cell phones along with 

the generational digital divide suggests that the management of cell phone use needs to change 

and it should start in the classrooms.  

Currently, there is a gap in the research on teachers’ perceptions of allowing cell phones 

in the classroom (Thomas et al., 2013). Historically, cell phones have been banned because of 

the perception that they are disruptive (Lenhart, 2012); however, the increased functionality and 

ubiquity of cell phones have many educators weighing cellphones’ instructional benefits and re-

evaluating the ban schools have on their use in the classroom (Thomas et al., 2013). Learning is 

inherently collaborative (e.g., social and communicative) and cell phones support this 

collaboration through several unique attributes, including mobility, applications, games, and 

group contextual environments. In fact, collaboration has become a main characteristic of 

Millennial leaders and of their generational cohort, in part because of the availability of 

technology throughout their lifetimes (Tolbize, 2008). Additionally, increased engagement and 

motivation are often identified as potential benefits associated with using technology in the 

classroom (Roblyer & Doering, 2010), and the respondents agreed with this assertion. Both 

student engagement (McGarity & Butts, 1984) and motivation (Williams & Williams, 2011) are 

recognized as necessary elements of student learning. This recent research suggests that leaders 
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of today’s organizations should expect to have a new type of social contract, which involves 

creating a collaborative environment to appeal to the younger employees, and adapting to this 

shift in the workplace. From this previous research, we find that Millennials work better with a 

collaborative environment rather than having someone tell them what to do, as in an 

authoritarian environment. Therefore, it could be that this age group may react negatively to 

authoritarian policies, especially ones that limit access to cell phones.  

While accessibility has greatly increased, most (69%) U.S. schools ban the use of cell 

phones in the classroom by students and teachers (Common Sense Media, 2009). According to 

the Project Tomorrow report, 53% of middle and high school students believed that the ban on 

the use of cell phones in the classroom is the number one barrier to integration of technology 

(Speak Up National Research Project, 2010). The findings of this study could indicate that 

teacher attitude as a barrier is fading as people are accepting technology more, but not enough. 

Previous studies on technology have looked at how using cell phones have hindered 

academic performance as well as caused psychological problems, such as burnout and loneliness. 

Studies of general internet users suggest that some people may experience psychological 

problems such as social isolation, depression, loneliness, and time mismanagement related to 

their internet use (Kraut Mukhopadhyay, Szczypula, Kiesler, & Scherlis, 1998). However, this 

study has been received with a good deal of skepticism, with critics frequently pointing to the 

self-selection of samples (Kubey, Lavin, and Barrows, 2001). In another study by Merlo (2008), 

interview data collected suggested that some cell phone users may experience anxiety as a result 

of a perceived, and perhaps overwhelming, obligation to remain constantly connected to various 

social networks through their phones. Additionally, employee burnout has been correlated with a 
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number of negative organizational measures, including reduced commitment to the organization, 

negative attitudes, and burnout has been related to job dissatisfaction (Maslach et al, 2001). 

Therefore, these feelings of anxiety and stress could be the cause of the poor academic 

performance results that is often interpreted with cell phone use in an academic environment. 

Cell Phones in the Classroom  

Integration of cell phones in the classroom could assist in reducing this traditional digital 

divide as a growing number of minority students are accessing the internet via their cell phones 

(Speak Up National Research Project, 2010). With mobile phones, a new and potentially 

important piece of information might arrive at any time; the only way to know is to check the 

phone. Accordingly, some recent experiments have begun to examine the consequences of 

restricting users’ access to their mobile phones. As mentioned previously, Cheever, Rosen, 

Carrier, and Chavez (2014) showed that participants exhibited withdrawal-like symptoms when 

asked to either turn off or hand in their phone and sit quietly in a classroom for an hour. 

Participants who classified as heavy mobile phone users became increasingly anxious over the 

course of the study. Elevated anxiety was also evident for moderate mobile phone users who had 

to relinquish their phones to the experimenters during the hour. Another recent study by Clayton, 

Leshner, and Almond (2015) suggested negative effects of restricting mobile phone access on 

anxiety and cognitive performance. Participants were unable to answer their ringing smartphones 

while completing a word search task. Subsequently, their heart rate, blood pressure, and anxiety 

increased, and cognitive performance also suffered. This recent work suggests that people feel 

strong attachments to their phones and use them as communication tools where phones may 

serve as a surrogate to relationships that provide social support. Therefore, preventing people 
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from accessing phones may increase anxiety and decrease cognitive performance by making 

people feel like their social support is not available. 

It is possible that when participants are deprived of their mobile phones, this could induce 

negative affect that could in turn increase the likelihood of self-interruptions. Thus, almost 

paradoxically, restricting mobile phone usage might impair students’ learning capabilities and 

attainment of study goals if restricting mobile phone access produces anxiety and negative 

feelings. With various research being done on generational differences, work life fusion, and 

physiological responses with cell phone use, my study approaches this topic from an altered 

angle. As noted with previous research, when employees experience high levels of burnout and 

neglecting to manage a work life balance, they are more likely to quit the job and have lower 

levels of satisfaction with life. As such, if this study finds that restricting cell phone use increases 

anxiety and reduces current mood, then it will show that the management of employee flexibility 

is what needs to change and not the cell phone use. On a smaller scale, I wanted to look at how 

the management, promotion or the prevention, of technology use in a classroom affects a 

student’s productivity on given tasks. I also predicted that their performance on the tasks given 

would relate to a student’s physiological responses with increased levels of anxiety and increase 

in negative affect.  
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Methods 

Participants 

Three hundred and thirty-four participants were recruited from the Department of 

Psychology undergraduate pool. Excluded participants who failed an attention check (N = 68), 

leaving a final sample of 266. Two hundred and fourteen of the participants were female (81%). 

The only restrictions for the participants were age as they had to be undergraduate students; 138 

of the participants said they were eighteen years old – almost half of the participant pool.  

Procedure  

First, participants were required to complete an online pre-screening survey before 

coming into the lab. They answered questions to get a baseline measurement of their 

demographics, daily cell phone use, and perceived level of a balance with an academic/work and 

social life. These demographics included questions about sex, age, and year in college. 

Participants were also asked how many hours they use their cellphone given a range of multiple 

choice options and how balanced they perceive their life to be with academic and social 

responsibilities (1 = extremely balanced, 5 = definitely unbalanced). 

 When participants were in the lab, after signing the given consent form, the experimenter 

asked each of them to keep their phone on loud and off of do not disturb. Without telling them 

anything further, the participants were randomly placed in two different conditions. In the first 

condition, the experimenter explicitly restricted the use of the cell phone and put each of their 

phones in a locked, clear box. This, in theory, replicated the authoritarian types of leadership that 
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restrict cellphones in the classrooms or workplace. In the second condition, the experimenter 

allowed the use of the cellphone throughout the study and said to use their phone if they need to. 

This, in theory, replicated a more collaborative environment for the participant to have the 

flexibility to have access to the resources available to them.  

 For both conditions, the participants completed various mentally taxing programs. For the 

first 15-20 minutes, the participants completed sample reading comprehension questions from 

the Graduate Record Examinations (GRE) (see Appendix D). For the next 10 - 15 minutes, the 

participants completed a Cognitive Reflection Task and an Instructional Manipulation Check 

(see Appendix B & C). These tasks are designed to measure the participant’s ability to pay 

attention to the tasks at hand and not be distracted. At every five-minute interval, the 

experimenter sent each participant an email, phone call, and text message. These messages were 

sample messages confirming their participation in the study and confirming the earned credit. 

This was so the participants would hear or feel their phones going off for, at least, three times 

throughout the study, assuming they didn’t receive any other notifications from outside the lab.  

 Following their completion of the online tasks, the participants were given the Beck 

Anxiety Inventory and the Positive and Negative Affect Schedule to get a numerical measure on 

their anxiety and current mood. The participants were then debriefed and given .5 credit for their 

participation.  

Measures 

 Academic Performance. Scores on the GRE reading comprehension and the attention 

tasks were the measures of academic performance. From the ETS website, obtained the GRE 

reading comprehension section from the samples of GRE questions given. Rather than looking at 
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how many tasks they finish, we wanted to see how many they finished correctly and if the 

participants were able to pay attention to the tasks at hand. The goal was to replicate a classroom 

setting wherein students are required to pay attention to a task or a lecture and they receive a 

numerical grade when finished. GRE questions and the attention tasks are attached in 

Appendices B, C, and D.  

 Anxiety. To measure levels of anxiety, we used the Beck Anxiety Inventory (BAI, Beck, 

Epstein, Brown, & Steer, 1988). The BAI contains 21 items assessing anxiety severity in adults. 

These items are a list of common symptoms of anxiety in which participants are asked to indicate 

how much they are bothered by that symptom on a 7-point scale from Not At All (1) to Severely 

(7) (see Appendix E). Representative items include “Unable to relax,” “Fear of a bad grade,” 

“Heart pounding/racing,” and “Feeling nervous.” When taking the averages of these totals the 

highest scores (6-7) indicated severe anxiety. The BAI has proven to be a valid measure of 

anxiety with undergraduate students (e.g., Creamer et al., 1995, Fydrich et al., 1992 and Hewitt 

and Norton, 1993). The BAI was used after the participants completed the given tasks. 

 Current Mood. The Positive and Negative Affect Schedule (PANAS) is a 20-item self-

report measure of positive and negative affect developed by Watson, Clark, and Tellegen (1988). 

NA and PA reflect dispositional dimensions, with high-NA epitomized by subjective distress and 

unfavorable engagement, and low NA by the absence of these feelings. By contrast, PA 

represents the extent to which an individual experiences pleasurable engagement with the 

environment. Thus, emotions such as enthusiasm and alertness are indicative of high PA, whilst 

lethargy and sadness characterize low PA (Watson & Clark, 1984). The subjects responded to 
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each item on a 5-point scale from Very Slightly to Not at All (1) to Extremely (5). See Appendix 

A for measurement. The PANAS was given after the participants completed the given tasks.  

 

Data Analytic Plan  

 A t-test was used to compare the two conditions along with the dependent variables such 

as current mood and anxiety. The t-test was used to determine whether the relationship between 

the independent environment and physiological responses was statistically significant. The 

independent variables involved are the restricting vs. allowing cell phone use conditions. Using 

SPSS, Pearson’s r correlational analyses were also conducted. These analyses compared the each 

independent variable with each dependent variable conditions, including the academic 

performance with ratings of anxiety and current mood levels.  

Results 

 For the t-test, the conditions had no significant effect on the participants’ academic 

performance, current mood, or anxiety. However, with the combined correlational analyses, there 

were several implications found. For the study’s principal result, there was no significant 

difference in the scores of the two conditions, with the Restricted mean of 39.54% (SD = 12.45, 

N = 133) and Allowed mean of 39.17% (SD = 12.51, N=132).  

Restricted Condition  

 For those in the restricted section, there were several correlations found. One of the more 

unexpected findings was the positive correlation (r = .533, p < .01) between positive affect and 

levels of anxiety, meaning the higher the levels of anxiety, the higher the positive affect. There 

was a negative correlation (r = -.213, p < .05) between negative affect and the cognitive scores on 
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the tasks given, meaning the higher the negative affect levels, the lower participants scored on 

the tasks given. There was also a positive correlation (r = .202, p < .05) between notification 

frequency and negative affect meaning the more notifications a participant received, the higher 

their negative affect.  

There were also positive correlations between perceived work life balance and their 

cognitive score (r = .198, p < .05), BAI (r = .212, p <.05), and their positive affect (r = .185, p < 

.05). This means the more balanced they perceive their life to be, the higher they scored on the 

tasks given, the higher their levels of anxiety when they finished their tasks, and the higher their 

positive affect when they finished their tasks. There was also a negative correlation between the 

participant’s opinion on cellphone use in the classrooms and their anxiety levels (r = -.240, p < 

.01), meaning the more they said their cellphone distracts them in class (in the pre-screening 

survey), the lower their levels of anxiety after the task. Please refer to Table 1 for further details.  

Allowed Condition 

 For those in the allowed section, there were several correlations found. There was a 

negative correlation (r = -.223, p < .05) found between the cognitive scores and the hours of 

phone use, meaning those who used their phone more had lower scores on the tasks given. There 

was again a positive correlation (r = .676, p < .01) found between positive affect and anxiety 

levels, meaning those who had higher positive affect had higher levels of anxiety. There was a 

positive correlation (r = .248, p < .05) between positive affect and notification frequency, 

meaning those who received more notifications were in a better mood. There was also a positive 

correlation (r = .366, p < .01) between work life balance and hours of phone using, meaning 

those who use their phones more perceived their life to be more balanced. Finally, there was a 
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negative correlation (r = -.243, p < .05) found between notification frequency and age, meaning 

those who were older generally received less notifications or those who were younger received 

more notifications. Please refer to Table 2 for more details.  

Discussion 

 For Millennials, technology clearly impacts the boundary between their work and 

personal lives. Simple tasks such as being able to check work emails on phones or being able to 

log in to the work network from home may have blurred the boundaries between their work and 

personal domains (Stein & Sanburn, 2013). In this study, it was hypothesized that those who 

were allowed to use their phone during the study would have higher cognitive scores than those 

who were restricted from using their phones. Furthermore, it was hypothesized that those who 

were restricted from using their phone would have higher levels of anxiety and higher levels of 

negative affect. Although the first hypothesis seemed to be insignificant, there were several 

emotional and physical consequences that affected a student’s performance.  

 The lack of a significant difference between the conditions and their cognitive scores 

seemed unfavorable at first but this finding actually says more than expected. One way of 

interpreting these results is this study finds that restricting a phone in the classroom does not help 

or hinder a student’s performance. Similarly, it could also be seen as allowing a phone doesn’t 

help or hinder a student’s performance. Essentially, it can be taken either way. However, there 

were several negative impacts on a student’s performance when in the restricted condition. 

Specifically, the result of the negative correlation between negative affect and their cognitive 

scores and notification frequency. Furthermore, there were several positive implications when a 

student was allowed to use their cellphone.  
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It’s been shown previously that “engaging in Facebook use or texting while trying to 

complete schoolwork taxes the student's limited capacity for cognitive processing and precludes 

deeper learning” (Junco & Cotton, 2013). Although there are several other studies that show how 

phones are distracting and should not be allowed in the classrooms, this study was to tackle the 

idea that they may not be as distracting as perceived. With the several physical and emotional 

implications caused by restricting a cellphone, a student could attribute these negative emotions 

to the class itself. Fundamentally, when looking further into the physiological effects of this 

study, restricting a cell phone in a classroom may ironically cause more harm than good.  

Implications 

The present study has some theoretical and practical implications for the classroom as it 

could modernize the management of Millennials and the following generations. The main 

finding is that restricting a phone in the classroom doesn’t help or hinder a student’s 

performance. According to Meister and Willyerd (2010), employers are facing a whole new 

game that involves recruiting, developing, and motivating employees from five different 

generations. These key generations in American society range from the aging Baby Boomers, 

Generation Xers, Millennials, and Generation Z (Meister, Willyerd, 2010). These four 

generations currently fall into the typical age of US workers ranging from high school part time 

employees to those approaching retirement (17-67). Therefore, with these five generations in the 

workforce, employers are looking for new ways to develop a work environment that will be 

conducive to all. It is also predicted that by the year 2020, the workplace will be highly 

personalized and social with Millennials occupying 50% of the global workforce(Meister, 

Willyerd, 2010).   
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There was a major study by Pam Mueller and Daniel Oppenheimer (2014) reporting that 

laptop use can negatively affect performance on educational assessments, even when the 

computer is used for its intended function of easier note taking. When it comes to the classroom, 

handwriting notes is more beneficial for recall as opposed to typing notes. However, some 

professors may take this finding and conclude that all types of technology are detrimental to our 

learning. This generalization is what led me to develop this study more focused on having a 

cellphone out and having the freedom to attend to it or not may not be harmful to a student’s 

learning. Rather than trying to push technology out of the classrooms, we may need to challenge 

the way professors have been teaching their students. You can no longer use PowerPoints or hour 

long lectures to keep students engaged and you can no longer keep technology out of the 

classrooms. This concept must be taken into to the workplace as well in regards to training and 

retaining your employees.  

Flexibility in the workplace isn’t a new idea but there should be constantly new additions 

to it. Recent research suggests that younger generations respond better in collaborative and 

flexible environments rather than restrictive ones (Tolbize 2008). In a work setting when there is 

less flexibility, this generation looks for other jobs where their primary focus is a work life 

balance, a balance that is organized with the use of technology. In the classrooms, when these 

restricted students feel inaccessible and limited, that is what starts to cause the increased levels of 

anxiety and lower current mood in the environment. As previously stated, this cohort needs to 

maintain their work life fusion via technology to have higher scores on academic tasks and 

higher rates of current mood. This study has started out by looking at management in an 

academic environment and must be taken to an organizational level in the future. 
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Limitations and Future Directions 

Perhaps the most significant limitation of this study is one of the general limitations of 

research using experimental design. In this case, I attempted to carefully control for as many 

variables as possible, in order to ensure that differences we did detect were due to the 

manipulations we used and not outside factors. In this case, using an experimental design was 

certainly appropriate; however, experimental research does not always completely reflect the 

natural environment in which behaviors being studied are taking place. In the college classroom, 

the class usually involves a lecture and doesn’t always have a mentally taxing assignment after 

every lecture. Additionally, students use their mobile devices in several different ways, and this 

study is not meant to replicate the variety of ways in which students and faculty use mobile 

devices in the college classroom. 

Some minor limitations would be to rank the multiple-choice question differently. For 

example, I numbered the options for “Do you think having a cellphone helps or hinders you in 

the classroom?” and I ranked the options as: a. Having a cellphone helps me focus in class, b. 

having a cellphone distracts me in class, c. It neither helps nor hinders my ability to focus in 

class. Additionally, another limitation was having to hand grade the scores on the cognitive tasks 

and from the BAI and PANAS. In the future, this all needs to be digitalized to ensure there is no 

speculation of math error.  

In terms of directions for future research, as noted previously, the experimental design I 

used was appropriate for this study; however, future research should expand to include data 

collection from a more realistic setting. For instance, future research could include a group of 

students who are instructed to use their mobile phones as they normally would during class. Such 
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a group may reflect an important behavior related to mobile phone usage in class, the element of 

choice when it comes to when to respond to a message. Additionally, a future study could look 

into the “why” of a person’s need to be in constant communication and availability to others. 

Does it depend on who is contacting them or the type of notification received (i.e. an email vs a 

text message)? My committee and I discussed a study where the participants are restricted from 

using their phone but the lab assistant would look at who texted or called and would tell the 

participant. This, in theory, would have a relationship with negative affect and could have more 

physiological effects. In addition, future studies should include classroom settings beyond the 

standard lecture. As new approaches to the classroom (i.e., flipped classroom) become more 

prevalent, our approach to research should adapt to include these new approaches in study 

design. Furthermore, replication studies should be conducted to examine if the findings can be 

replicated in other settings. 
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Table 1 

Table 1. Correlations Between Measures in the Restricted Section 
  

GRE 
score 

BAI  NA  PA Hours of 
Phone 
Use 

Perceived 
Balance 

Notification 
Frequency 

Attended To 
Notification 

Opinion on 
Cell Phone 

Use  

Age Gender 

GRE 
score 
 

                        

BAI  Pearson 
Correlation 

-.158                     

Sig. (2-tailed) .069 
 

                    

NA  Pearson 
Correlation 

-.213* -.014                   

Sig. (2-tailed) .014 .875 
 

                  

PA Pearson 
Correlation 

-.077 .533** .138                 

Sig. (2-tailed) .380 .000 .112 
 

                

Hours of 
Phone 
Use 

Pearson 
Correlation 

-.123 -.084 -.163 -.080               

Sig. (2-tailed) .157 .335 .060 .362 
 

  
 
 

            

Perceived 
Balance 

Pearson 
Correlation 

.198* .212* -.166 .185* .147             

Sig. (2-tailed) .023 .014 .056 .033 .091 
 
 

            

Notification 
Frequency 

Pearson 
Correlation 

-.131 .031 .202* .150 .059 .111           

Sig. (2-tailed) .205 .765 .048 .145 .568 .281 
 
 

          

Attended 
To 
Notification 

Pearson 
Correlation 

.129 .054 -.008 .107 .037 -.037 -.010         

Sig. (2-tailed) .209 .600 .938 .296 .716 .720 .925 
 
 

        

Opinion on 
Cell Phone 
Use  

Pearson 
Correlation 

.040 -.240** .034 -.023 .062 .194* -.114 -.050       

Sig. (2-tailed) .651 .005 .696 .791 .476 .025 .268 .624 
 
 

 
  

    

Age Pearson 
Correlation 

.159 -.115 -.046 -.072 .099 .057 .017 -.003 .202*     

Sig. (2-tailed) .068 .188 .602 .412 .255 .517 .869 .980 .019 
 
 

  
 

  

Gender Pearson 
Correlation 

.041 .137 -.136 .036 .024 -.028 .033 .051 -.045 -.185*   

Sig. (2-tailed) .640 .115 .119 .679 .780 .745 .753 .615 .604 .033   

Note: *p < .05, **p < .01, ***p < .001 
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Table 2 

Table 2. Correlations Between Measures in the Allowed Section 
  

GRE 
score 

BAI  NA  PA Hours of 
Phone Use 

Perceived 
Balance 

Notification 
Frequency 

Attended To 
Notification 

Opinion on 
Cell Phone 

Use  

Age Gender 

GRE 
score 
 

                        

BAI  Pearson 
Correlation 

.066 
                    

Sig. (2-tailed) .455 
 

                    

NA  
 
 
 

Pearson 
Correlation 

-.104 -.100 
                  

Sig. (2-tailed) .234 
 
 

.256 
 
 

                  

PA Pearson 
Correlation 

-.097  .676** .105 
                

Sig. (2-tailed) .269 
 

    .000 
 

.230 
 

                

Hours of 
Phone 
Use 

Pearson 
Correlation 

-.223* .027 .034 .031 
              

Sig. (2-tailed) 
.010 

 
.761 

 
.694 

 
.721 

 

  
 
 

            

Perceived 
Balance 

Pearson 
Correlation 

.011 .132 -.114 .066    .366** 
            

Sig. (2-tailed) .902 
 

.131 
 

.190 
 

.452 
 

.000 
 

  
 

          

Notificatio
n 
Frequency 

Pearson 
Correlation 

-.157 -.046 .059 .248* .121 .106 
          

Sig. (2-tailed) .122 
 

.650 
 

.559 
 

.013 
 

.231 
 

.296 
 

  
 

        

Attended 
To 
Notificatio
n 

Pearson 
Correlation 

.006 .011 .168 .089 -.073 -.008 .184 
        

Sig. (2-tailed) .951 
 

.910 
 

.096 
 

.380 
 

.473 
 

.934 
 

.068 
 

  
 

      

Opinion on 
Cell Phone 
Use  

Pearson 
Correlation 

.059 .084 -.052 -.026 -.150 -.154 -.071 -.047 
      

Sig. (2-tailed) 
.501 

 
.339 

 
.555 

 
.770 

 
.085 

 
.076 

 
.483 

 
.641 

 

 
  
 

    

Age Pearson 
Correlation 

-.046 .034 .070 -.089 -.044 .045 -.243* -.027 -.151 
    

Sig. (2-tailed) .598 
 

.700 
 

.425 
 

.312 
 

.617 
 

.609 
 

.015 
 

.790 
 

.084 
 

  
 

  

Gender Pearson 
Correlation 

-.142 .110 -.120 .176* .151 .035 .025 -.036 -.018 -.084 
  

Sig. (2-tailed) .104 .210 .169 .043 .082 .691 .809 .722 .836 .336   
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Appendix B 

Cognitive Reflection Task 

Below are three items that vary in difficulty.  Answer as many as you can. 

  

(1) A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. 

How much does the ball cost? _____ cents 

  

(2) If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 

100 machines to make 100 widgets? _____ minutes 

  

(3) In a lake, there is a patch of lily pads. Every day, the patch doubles in size. 

If it takes 48 days for the patch to cover the entire lake, how long would it 

take for the patch to cover half of the lake? _____ days 

 

*Frederick, S. (2005). “Cognitive reflection and decision making” Journal of Economic 

Perspectives 
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Appendix C 

Instructional Manipulation Check, Oppenheimer et al., (2009) 

 
Most modern theories of decision-making recognize the fact that decisions do not take place in a 

vacuum. Individual preferences and knowledge, along with situational variables can greatly impact the 
decision process. In order to facilitate our research on decision making we are interested in knowing certain 
facts about you, the decision maker. Specifically, we are interested in whether you actually take the time to 
read the directions; if not, then some of our manipulations that rely on changes in the instructions will be 
effective. So, in order to demonstrate that you have read the instructions, please ignore the question below, 
and simply select the highest last choice. We salute you for reading carefully.    
  
What is the approximate air temperature today (in Fahrenheit) where you currently live?  
Higher than 95 
86-95 
76-85 
66-75 
56-75 
46-55 
36-45 
26-35 
Below 26  

 

*Oppenheimera et al., (2009) “Instructional manipulation checks: Detecting satisficing to 

increase statistical power” Journal of Experimental Social Psychology, 45:4, p. 867-872. 
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Appendix D (p. 18-22) 

GRE Sample Questions 

Sample questions 1 to 2 below are based on this passage: 

Policymakers must confront the dilemma that fossil fuels continue to be an indispensable source of 
energy even though burning them produces atmospheric accumulations of carbon dioxide that increase 
the likelihood of potentially disastrous global climate change. Currently, technology that would 
capture carbon dioxide emitted by power plants and sequester it harmlessly underground or undersea 
instead of releasing it into the atmosphere might double the cost of generating electricity. But because 
sequestration does not affect the cost of electricity transmission and distribution, delivered prices will 
rise less, by no more than 50 percent. Research into better technologies for capturing carbon dioxide 
will undoubtedly lead to lowered costs. 

Sample Multiple-choice Question — Select One Answer Choice 

1. The passage implies which of the following about the current cost of generating electricity? 

A. It is higher than it would be if better technologies for capturing carbon dioxide were available. 

B. It is somewhat less than the cost of electricity transmission and distribution. 

C. It constitutes at most half of the delivered price of electricity. 

D. It is dwelt on by policymakers to the exclusion of other costs associated with electricity 
delivery. 

E. It is not fully recovered by the prices charged directly to electricity consumers. 

Sample Multiple-choice Question — Select One or More Answer Choices 

Consider each of the three choices separately and select all that apply. 

2. The passage suggests that extensive use of sequestration would, over time, have which of 
the following consequences? 

A. The burning of fossil fuels would eventually cease to produce atmospheric accumulations of 
carbon dioxide. 

B. The proportion of the delivered price of electricity due to generation would rise and then 
decline. 

C. Power plants would consume progressively lower quantities of fossil fuels. 
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Sample questions 3 to 4 below are based on this passage: 

Reviving the practice of using elements of popular music in classical composition, an approach that had 
been in hibernation in the United States during the 1960s, composer Philip Glass (born 1937) embraced 
the ethos of popular music in his compositions. Glass based two symphonies on music by rock 
musicians David Bowie and Brian Eno, but the symphonies' sound is distinctively his. Popular elements 
do not appear out of place in Glass's classical music, which from its early days has shared certain 
harmonies and rhythms with rock music. Yet this use of popular elements has not made Glass a 
composer of popular music. His music is not a version of popular music packaged to attract classical 
listeners; it is high art for listeners steeped in rock rather than the classics. 

Sample Multiple-choice Question — Select One Answer Choice 

3. The passage addresses which of the following issues related to Glass's use of popular 
elements in his classical compositions? 

A. How it is regarded by listeners who prefer rock to the classics 

B. How it has affected the commercial success of Glass's music 

C. Whether it has contributed to a revival of interest among other composers in using popular 
elements in their compositions 

D. Whether it has had a detrimental effect on Glass's reputation as a composer of classical music 

E. Whether it has caused certain of Glass's works to be derivative in quality 

Sample Multiple-choice Question — Select One or More Answer Choices 

Consider each of the three choices separately and select all that apply. 

4. The passage suggests that Glass's work displays which of the following qualities? 

A. A return to the use of popular music in classical compositions 

B. An attempt to elevate rock music to an artistic status more closely approximating that of classical 
music 

C. A long-standing tendency to incorporate elements from two apparently disparate musical style 
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Text Completion Questions 

Text Completion questions include a passage composed of one to five sentences with 
one to three blanks. There are three answer choices per blank, or five answer choices if 
there is a single blank. There is a single correct answer, consisting of one choice for 
each blank. The examinee receives no credit for partially correct answers. 

Sample Text Completion Questions 
Directions: For each blank select one entry from the corresponding column of choices. Fill all 
blanks in the way that best completes the text. 

5. It is refreshing to read a book about our planet by an author who does not allow facts 
to be (1)__________ by politics: well aware of the political disputes about the effects of 
human activities on climate and biodiversity, this author does not permit them to 
(2)__________ his comprehensive description of what we know about our biosphere. 
He emphasizes the enormous gaps in our knowledge, the sparseness of our 
observations, and the (3)__________, calling attention to the many aspects of planetary 
evolution that must be better understood before we can accurately diagnose the 
condition of our planet. 

Blank (1) Blank (2) Blank (3) 

overshadowed enhance plausibility of our hypotheses 

invalidated obscure certainty of our entitlement 

illuminated underscore superficiality of our theories 

Answer choices for question 1. 

 

6. Vain and prone to violence, Caravaggio could not handle success: the more his 
(1)__________ as an artist increased, the more (2)__________ his life became. 

Blank (1) Blank (2) 

temperance tumultuous 

notoriety providential 

eminence dispassionate 

Answer choices for question 2. 
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7. The author's (1)__________ style renders a fascinating subject, the role played by 
luck in everyday life, extraordinarily (2)__________. 

Blank (1) Blank (2) 

soporific pedantic 

lucid tedious 

colloquial opaque 

Answer choices for question 3. 

 

 

Sentence Equivalence Questions 
Sentence Equivalence questions consist of a single sentence, one blank, and six 
answer choices. These questions require the examinee to select two of the answer 
choices. The examinee receives no credit for partially correct answers. 

Sample Sentence Equivalence Questions 
Directions: Select the two answer choices that, when used to complete the sentence, fit the 
meaning of the sentence as a whole and produce completed sentences that are alike in 
meaning. 

8. Although it does contain some pioneering ideas, one would hardly characterize the 
work as __________. 

A. orthodox 

B. eccentric 

C. original 

D. trifling 

E. conventional 

F. innovative 
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Answer Sheet 

1. C  

2. B 

3. E 

4. A & C 

5. overshadowed, obscure, and superficiality of our theories 

6. eminence and tumultuous  

7. soporific and tedious 

8. C & F 

 

https://www.ets.org/gre/institutions/about/general/verbal_reasoning_sample_questions/  

 

 

 

 

 

 

 

 

 

 

 

https://www.ets.org/gre/institutions/about/general/verbal_reasoning_sample_questions/
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