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Abstract

The present study explores the impact of smartphone use on course comprehension
and the psychological well-being of students during class. Students in four classes
(N=106) were assigned to either a control group or quasi-experimental group. Stu-
dents in the quasi-experimental group were instructed to place their smartphones on
the front desk upon entering the class, while the control group had no instructions
regarding smartphone use. Students filled out a brief survey about their course com-
prehension and psychological state (anxiety and mindfulness) during class. Results
indicated that students whose smartphones were physically removed during class
had higher levels of course comprehension, lower levels of anxiety, and higher levels
of mindfulness than the control group. This study gives a comprehensive picture of
the impact of smartphone use on students’ psychological well-being in the class-
room. The findings can aide educators in curriculum design that reduces technology
use in order to improve the student learning experience.

Keywords Smartphones - College students - Course comprehension - Learning -
Student mindfulness - Student anxiety

The smartphone has become an integral part of society, including our educational
and professional lives. Smartphone use is highest amongst people aged 18-29, and
therefore is highly represented in the University setting. Statistics show that 97%
of students own a smartphone (Pew Research Center, 2021), and 95% of students
bring that smartphone to class (Tindell & Bohlander, 2012). Given the frequency of
smartphone use in the college student population, it is not surprising ample research
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has investigated smartphone use in the University setting — both inside and outside
the classroom. There is a large body of literature that looks at smartphone use and
academic performance. Smartphone is associated with lower GPA’s, both in self-
reports (Ibrahim et al., 2018; Katz & Lambert, 2016; Kim et al., 2019), and actual
GPA (Hawi & Samaha, 2017). Research has also found that smartphone use is asso-
ciated with poor sleep quantity (Demirci et al., 2015), life satisfaction (Lachmann
et al., 2018), and anxiety, loneliness, and depression (Boumosleh & Jaalouk, 2017)
in college students.

Within the classroom, smartphones can often be a cause of distraction, as stu-
dents use the phone during class to check social media (Gupta & Irwin, 2016),
multi-task (Sana et al., 2013), or contact friends (Tindell & Bohlander, 2012).
These activities deflect from instruction, and impede student learning. Although
a substantial body of research has found that cell phone use in the classroom is
associated with lower academic achievement (e.g. Amez & Baert, 2020), fewer
studies have examined the effects of cell phone use on students’ psychological
well-being in the classroom setting, and even fewer have examined the impact
of cell phone use using a quasi-experimental paradigm. The present study aims
to further explore the impact that the smartphone has on course comprehension,
and expand the research by investigating how smartphone use in the classroom
impacts the psychological well-being of students during class.

Research on smartphones in the classroom is mixed, and primarily focuses
on academic performance. On one hand, when used properly, smartphones are
associated with better academic performance. The convenience of the smartphone
allows students to access the internet anywhere, letting them connect with infor-
mation, assignments, and e-mails related to school almost instantly (Lepp et al.,
2014). Also, social networking sites and online applications contribute to easy
communication amongst students and the professor, which allows for seamless
collaboration (Chen & Ji, 2015). Some research has found that the more students
engage in course-related activities on their phone, the more likely they are to seek
out additional information to comprehend the material (Rashid & Asghar, 2016).

On the other hand, the smartphone is often a distraction for students, which
takes away from the classroom experience and retention of information. The
smartphone can serve as a source of entertainment for students, rather than
a working instrument. It has been found to draw students’ attention away from
study time and time spent on homework and assignments (Junco & Cotton, 2012),
ultimately taking away from the learning experience. Given this information, it is
not surprising that smartphone use is associated with lower self-reported (Ibra-
him et al., 2018; Katz & Lambert, 2016; Kim et al., 2019), and actual GPA (Hawi
& Samaha, 2017; see Amez and Baert (2020) for full literature review).

There is ample research on the smartphones’ impact on academic performance,
but less is known about its potential impact on course-related psychological well-
being. Anxiety is particularly problematic among college students, as it often
impedes the learning experience (Mazzone et al., 2007). 60.8% of college stu-
dents report feeling overwhelming amounts of anxiety last year alone (American
College Health Association, 2022).
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In general, research has found a negative correlation between smartphone
use and psychological well-being, specifically in anxiety and depression (e.g.
Demirci et al., 2012). While the majority of this research have examined smart-
phone use and overall levels psychological well-being, some studies have exam-
ined this relationship in the classroom setting. Again, the literature has found
a negative relationship (e.g. Boumosleh & Jaalouk, 2017) Two, not mutually
exclusive, explanations for this relationship have been suggested. One, the bar-
rage of alerts on our phone and constant streams of information creates feelings
of anxiousness, and distraction from the lecture (Al-Furaih & Al-Awidi, 2021).
Two, smartphones in the class can create anxiety due to FOMO, or fear of miss-
ing out (e.g. Yildirim & Correia, 2015), as students notice other things going
on amongst friends while they are in-class. Given these distractions, removing
the smartphone from the classroom experience will likely reduce student anxiety
(Stankovic et al., 2021).

Research has also found that mindfulness — defined as the quality or state
of being conscious or aware of present surroundings—can significantly reduce
anxiety (Hoffman et al., 2010). This is particularly true in the classroom. Mind-
fulness during lectures has been found to be associated with better grades
(Caballero et al., 2019), and better overall psychological health while learning
(Mahfouz et al., 2018). With the distraction of the smartphone, it is likely that
smartphone use reduces students’ mindfulness during lectures, inhibiting the
learning experience and increasing anxiety.

Due to the conflicting research on the effects of smartphone use in the
classroom, the current study seeks to clarify and expand the impact of aca-
demic achievement by investigating the effects of smartphone use on course
comprehension using a quasi-experimental procedure. In addition, we hope to
explore the effects of smartphone use on psychological well-being — operation-
ally defined as classroom anxiety and mindfulness. In the present study, stu-
dents were assigned to either a quasi-experimental group, where students were
instructed to leave their smartphone on the windowsill / desk of the instructor
as they entered the class — ensuring a physical distance from their phone — or a
control group, where they received no instructions on smartphone use. Students
then completed a survey to measure levels of course comprehension and psy-
chological well-being based on these conditions. The present study tested three
hypotheses:

H1: Based on previous research, students who were physically distanced from
their cell phones would be less distracted, and therefore have significantly
higher rates of course comprehension then students in the control group.

H2: Students who were physically distanced from their cell phones would be
less distracted and more engaged in the lecture, therefore having lower levels
of anxiety then students in the control group.

H3: Students who were physically distanced from their cell phones would be
less distracted, and therefore have significantly higher rates of mindfulness
then students in the control group.
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Methods
Participants

Participants were undergraduate students at the [BLINDEDY], a primarily undergradu-
ate institution in New York City. Four content courses in the Behavioral Sciences
Department were selected for participation in the study in Spring 2020. The courses
included were Introduction to Sociology (n=54), Dynamics of Violence (n=18),
Educational Psychology (n=21), and Health Psychology (n=15). There were 36 par-
ticipants (33%) in the quasi-experimental group, and 72 in the control group (67%).

The participants (N=108) included 59 females (55%) and 49 males (45%). Of
this total, 44 were Asian American (41%), 32 identified as White / Caucasian (30%),
11 identified as Latinx or Hispanic (10%), 11 identified as Black / African Ameri-
can (10%), and 10 were unidentified (10%). Students ranged in age from 18 to 47
(M=20.2, SD=3.6). Ethical approval was granted by [BLINDED] Review Board
(Protocol number: ESB 1520).

Procedure

Of the four behavioral science courses, two courses — Introductory Sociology and
Dynamics of Violence — were treated as controls. Students in these courses did not
receive any instructions or specific restrictions on their smartphone use. Educa-
tional Psychology and Health Psychology were assigned as the quasi-experimental
condition. At the beginning of class each day, students were instructed to place
their phones on a desk at the front of the classroom before the lecture was given.
The phones could not be physically on them or accessed throughout the duration
of the course. In the beginning of March 2020 — after six weeks of in-person par-
ticipation in the course—all students completed a self-report survey that measured
their course comprehension, mindfulness, and anxiety throughout the course.

Instruments
Course comprehension

A 10-item questionnaire was created, which specifically assessed how engaged
the student felt in the course material during the course. Sample items included,
“I feel confident in my knowledge of the course material,” or “It is clear to me
what concepts I do not understand after the lecture.” Questions ranged on a scale
from “1” — strongly disagree — to “5” — strongly agree. The items were averaged
and reliability was very good (x=0.86). A reliability analysis was conducted,
and was best when all 10 items were included in the scale. In addition, a princi-
pal component analysis was conducted to investigate construct validity. All ten
items had eigenvalues over Kaiser’s criterion of 1 and the cumulative variance
explained was 50.08%. See Appendix 1 for questions.
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Table 1 Bivariate corrf?laFlons, Variable 1 5 3 Means  Standard
means, & standard deviations Deviations
1. Course Comprehension — 3.97 0.58
2. Mindfulness ARFE 3.87 0.87
3. Anxiety -.18 -32%F 1.72 0.89

N=106. * p<.05, ** p<.0l indicates a significant difference
between groups

Anxiety

A 7-item questionnaire was created, which specifically assessed students’ anxiety
during class. Sample items included “During class, I feel nervous, anxious, or on
edge” or “During class, I have trouble relaxing.” Questions ranged on a scale from
“1” — not at all — to “5” — all the time. The items were averaged and reliability was
very good. (¢=0.93). A reliability analysis was conducted, and was best when all
7 items were included in the scale. In addition, a principal component analysis was
conducted to investigate construct validity. All seven items had eigenvalues over
Kaiser’s criterion of 1 and the cumulative variance explained by the 7 items was
71.49%. See Appendix 2 for questions.

Mindfulness

A 10-item questionnaire was created which specifically assessed students’ mindful-
ness during their respective course. Sample items included, “I take notes on autopi-
lot, without truly processing the information” and “I am focused on outside respon-
sibilities or tasks during class.” Questions ranged on a scale from “1” — strongly
disagree —to “5” — strongly agree. The items were averaged and reliability was very
good. (@=0.94). A reliability analysis was conducted, and was best when all 10
items were included in the scale. In addition, a principal component analysis was
conducted to investigate construct validity. All ten items had eigenvalues over Kai-
ser’s criterion of 1 and the cumulative variance explained was 64.49%. See Appen-
dix 3 for questions. See Table 1 for correlations between study variables.

Results

Smartphone use and course comprehension

An independent sample t-test examined the effect that smartphone use in the
classroom had on overall course comprehension. Results indicated statistically
significant differences in course comprehension, #(106) =-2.55, p=0.01, d=0.56.

The quasi-experimental group had significantly higher levels of course compre-
hension (M =4.16, SD =0.56) than the control group (M =3.86, SD =0.56).

@ Springer



532 Innovative Higher Education (2023) 48:527-537

The Effects of Smartphone Use on Course Comprehension
and Psychological Well-Being in the Classroom

Comprehension Mindfulness Anxiety

®No Smartphone Use ™ No Restrictions

Fig.1 The effects of smartphone use on course comprehension and psychological well-being in the
classroom

Smartphone use and anxiety

An independent sample t-test examined the effect that smartphone use in the
classroom had on anxiety during the course. Results indicated statistically signifi-
cant differences in course anxiety, #(106)=2.27, p=0.03, d=0.88. The experi-
mental group had significantly lower levels of anxiety (M =1.48, SD=0.67) than
the control group (M =1.84, SD=0.97). See Fig. 1 for results.

Smartphone use and mindfulness

An independent sample t-test examined the effect that smartphone use in the
classroom had on overall mindfulness during class. Results indicated statisti-
cally significant differences in mindfulness, #(106)=-2.84, p=0.01, d=0.84.
The experimental group had significantly higher levels of mindfulness (M =4.19,
SD=0.73) than the control group (M=3.71, SD=0.89). See Fig. 1 for mean
comparisons between study variables.

Discussion

The goal of this study was to explore whether smartphone use impacts course com-
prehension and the psychological state of students in the classroom. Results found
that students who physically removed their smartphones from them throughout the
duration of the class had significantly higher levels of comprehension and mindful-
ness in the course. In addition to that, students without their smartphones had signif-
icantly lower levels of anxiety. The data provides preliminary evidence that limiting
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cell phone use creates a more positive psychological state for students, and in turn,
may yield more positive learning outcomes (e.g. Béo et al., 2020).

The negative association between cell phone use and course comprehension is
consistent with previous studies (see e.g. De Shields & Riley, 2019; Kuznekoff &
Titsworth, 2013). This finding adds to the growing body of literature that suggests
that distracted students perform worse in the classroom. However, previous research
has largely been correlational, leaving open the possibility of alternative explana-
tions. The present study provides quasi-experimental evidence that smartphone use
has a causal and negative influence on classroom experience. Additionally, the pre-
sent study adds to the literature that cell phone use increases anxiety in the class-
room and reduces mindfulness. This finding is consistent with Lepp et al. (2014),
that also identified a negative association between cell phone use and college stu-
dents’ general level of anxiety. These findings provide preliminary evidence that the
presence of cell phones in the class negatively affects student perceptions of their
classroom experience.

It should be noted that the results from this study are prior to the COVID-19 out-
break, which may change the nature of psychological well-being in the classroom.
Anxiety in the classroom prior to the COVID-19 pandemic focused on school work
and grades, whereas post-pandemic may focus on transmission of diseases, vacci-
nations, and social anxiety due to lack of exposure to social settings. Future stud-
ies may investigate psychological well-being of students in the classroom post the
COVID-19 pandemic.

Limitations

The conclusions we can draw are limited by the design of the study and the meas-
ures we used. With respect to study design, the participants came from four dis-
tinct classes, and different instructors taught each of those classes and the number of
participants in each group were not equal. Although each class was a content class
in the Behavioral Science Department, future studies may investigate the effects of
smartphones in the classroom using the same classes or a single instructor in order
to avoid potential confounds. Additionally, our design only examined whether smart-
phones affect the classroom experience across students. Future studies can include a
baseline assessment of the outcomes at the beginning of the semester and again at
the end to examine whether smart phones in the classroom have a within-student
effect.

The outcomes of the study relied on self-report data from non-validated question-
naires. Self-report data can be biased and future studies should include objective
measures of course comprehension (e.g., grade in class) and psychological well-
being (e.g., current use of antidepressant drugs). While self-report measures have
limitations, the bias associated with these measures were evenly distributed across
conditions, therefore the effect of condition cannot be explained by reliance on
self-report data. The use of non-validated questionnaires also limits the validity of
the results. Future studies can use the items from the present study and items from
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validity measures to ensure high convergent validity. While many valid and reliable
measures of anxiety and mindfulness exist, none perfectly fit the aim of the present
study— to examine these constructs confined to the experience in one specific class-
room. Thus, questionnaires were created to fit the study design. Only items with face
validity were included, and each item was meant to examine the larger construct
directly and clearly. Additionally, the high reliability scores suggests that these items
were testing a single construct.

Conclusion

The results from our study provide evidence that the use of smartphones in the class-
room has a negative effect on levels of course comprehension and the psychological
state of students during lecture. Given the psychological state of students is impera-
tive to creating a positive learning environment (Febrilia et al., 2011), it is important
that educators make informed decisions about technology use in the classroom, in
order to maintain a high-quality learning experience. Something as simple as limit-
ing smartphone use during scheduled class time can have an impact on the well-
being of students, and in turn, create a better learning environment.

Appendix 1 - Course comprehension

1 — Strongly disagree

2 — Disagree
3 — Neutral
4 — Agree

5 — Strongly agree

I am learning a lot in this course.

I feel confident in my knowledge of the course material.

It is clear to me what concepts I do not understand after lecture.

I feel like I can apply the knowledge I learn in this course to new situations.

I have developed new study strategies that have helped me learn the material.
I feel like I can apply what I learn in this course to life outside of school.

I often feel confused after class (reverse-coded).

I feel like I am able to identify points of confusion.

I have been able to learn from my successes and struggles in this course

I feel confident explaining most of the concepts or principles learning in this
course to someone else

SOV XN E WD =

—_—
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Appendix 2 - Anxiety

1 — Strongly disagree

2 — Disagree
3 — Neutral
4 — Agree

5 — Strongly agree

During class, I feel nervous, anxious, or on edge.

During class, I am not able to stop or control worrying.
During class, I often worry too much about different things.
During class, I have trouble relaxing.

During class, I am so restless that it’s hard to sit still.
During class, I become easily annoyed or irritable.

During class, I feel worried that something bad will happen.

Nk Wb =

Appendix 3 - Mindfulness

1 — Strongly disagree

2 — Disagree
3 — Neutral
4 — Agree

5 — Strongly agree

—

Although I am in class, I am often not paying attention

My mind if rarely focused on what is going on in class.

In class, it seems as I am running on autopilot without much attention to what
the professor is saying.

I am often focused on outside responsibilities or tasks during class.
I take notes on autopilot, without truly processing the information.
During class, I find myself preoccupied with the future or the past.
Often in class I am listening, but not fully engaged in the material.
In class, I am often doing other activities.

I find it difficult to pay attention to what’s happening during class.
I often think about class as an opportunity to do other work.

W

SO XA

—_—
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