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In our contemporary digital society, the smartphone is at the center of a powerful technological revolution affecting multiple
domains. In the context of higher learning, the use of smartphones among students has been an area of interest. Previous studies
on smartphone use and academic performance have generally focused on measuring the impact that smartphone use has on the
academic performance of students. (e purpose of this study is to examine the extent to which gender differences and the
experience of a particular learning environment contributes to the use of smartphones for academic purposes. Data were collected
through the use of a standardized self-report questionnaire completed by 300 first-year and 203 fourth-year undergraduate
students from the University of Botswana. Our analysis is guided by the following specific objectives: first, to explore gender and
the patterns of smartphone use for academic purposes; second, to appraise the contributing value of the experience of a learning
environment on the use of smartphones to enhance academic achievement; and third, to examine smartphone use and its possible
contribution to the performance outcome of students. Overall, we argue that the use of a smartphone for academic purposes is
partly influenced by the extent to which a student is familiar with or understands the multiple contexts that shape his/her learning
environment. For further studies in the field of smartphone use and academic performance, we suggest using multiple methods of
data collection to uncover how students attach meanings to the use of smartphones and the role of smartphone use in improving
their academic performance outcomes.

1. Introduction

(e emergence of the multipurpose mobile computing
device known as the smartphone has revolutionized our
traditional social relationships and social networks. As of
August 2020, the number of smartphone users worldwide
has surpassed three billion [1]. (e smartphone is at the
center of a powerful technological revolution affecting
multiple domains. In the context of higher learning, the use
of smartphones among students has been an area of interest.
Most previous studies have generally focused on smartphone
addiction and its influence on students’ quality of life [2–4].
Within this research area, scholarly studies have also been
dedicated to examining the association between smartphone

use and academic performance [5–10]. In this particular
research field, previous studies revealed conflicting findings.
Some studies raised the concern that the use of smartphones,
particularly entertainment apps, has contributed to poor
academic performance among students on the one hand
[8, 11, 12]. At the same time, some found that the use of
smartphones in classrooms enhances students’ learning
process and activities, as they use some features of the
smartphone, such as a camera to capture the notes presented
in class [5, 6]. However, what is generally lacking is a detailed
analysis of the experience of a student’s learning and social
environment and how this has contributed to the use of
smartphones for academic purposes. (e purpose of this
study is to examine the extent to which gender differences
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and the experience of a particular learning environment
contribute to the use of smartphones for academic purposes.

2. Literature Review

(e explosion of smartphone use in higher education has
been phenomenal in our contemporary digital society. As
digital natives, students in institutions of higher learning
cannot be separated from their smartphones. Recent reports
revealed that, on average, young people, including students
between the ages of 18 and 24 years, access and look at their
smartphone 214 times a day and 1500 times in a week [2, 13].
Given that digital natives are also learners, many educational
apps have now been designed to meet students’ needs [6]. In
South Korea, a study by Han and Yi [7] found that ap-
proximately 99% of college students had adopted smart-
phones and that having a good smartphone with diversely
interesting qualities was a trend among the students as it
allows for many functions to be used anytime and anywhere.

(e association of smartphone use and academic per-
formance has generated interest among scholars, as dem-
onstrated in the increasing number of scholarly studies in
this field over the past decade. (ese studies, however,
present conflicting results from different contexts. A review
by Jumoke et al. [9], for example, showed that most of the
research done so far revolved around a common concern
that the use of mobile phones in academic institutions,
including higher learning institutions, is problematic. Part of
the problem is that mobile phones create a room to combine
students’ roles with other roles; thus, their use distracts and
disrupts the students’ academic work. With its flexibility, a
smartphone allows for multitasking. In the context of
smartphone use and how it contributes to student learning
and academic performance, previous studies identified
several popular activities among students: social networking,
downloading course materials, reading course materials,
reading and sending text messages while attending class, and
contacting peers and lecturers for academic consultation.
Based on an analysis of smartphone use among students for
these activities, previous studies have identified smartphone
use as a contributing factor to poor academic performance
among students, as it decreases motivation to do academic
work. Among others, it has been suggested that there are
many entertainment apps and social media platforms that
can disturb learning and encourage procrastination, such as
watching videos, playing games, or texting [5, 14–16].

(e association between smartphone use and poor ac-
ademic performance is often attributed to smartphones’
multitasking space. Rosen et al. [16] identified a link between
smartphone multitasking and a decline in academic per-
formance. A study conducted by Karpinski et al. [12] among
college students in the USA also identified a negative re-
lationship between the use of social networking sites and
GPA, moderated by multitasking. Measuring smartphone
use by the texting habits of students, Womack and
McNamara [17] found that during a six-minute lecture, on
average, students spend 2.69 minutes texting instead of
focusing on the lesson. (e same study indicated that stu-
dents who were texting during the lecture performed 27%

worse on a quiz than students who did not write any text
messages. Additionally, continuous usage of the smartphone
for chatting and social networking can lead to smartphone
addiction, leading to low academic performance. While
smartphones are equipped with many features that students
can use to access any content, they require to improve their
academic work, as in countries on other continents, studies
on students in higher learning institutions in Africa continue
to demonstrate an opposite expectation of improved aca-
demic performance among students. A study on the use of
smartphones by university students in Tanzania, Kibona,
and Mgaya [11] found an association between negative
academic results and the use of smartphones, as the majority
of students who used smartphones tend to achieve lower
GPAs.

(e media multitasking theory has been generally used
as a lens through which the influence of smartphone use on
students’ academic performance is examined. As a con-
ceptual model, Junco and Cotten ([18], pp. (505–6) defined
multitasking as “divided attention and nonsequential task
switching for ill-defined tasks as they are performed in
learning situations.” Mayer and Moreno [19] provide a
cognitive theory of multimedia learning relevant to exam-
ining multitasking engagement and academic performance.
(ey argue that human memory is limited in its ability to
process information coming from multiple channels. (is
limitation means that meaningful learning requires a sub-
stantial amount of cognitive processing to allow learners to
organize the learning materials in a coherent structure and
integrate the samematerials with their existing knowledge to
create meaningful knowledge. Meaningful learning is de-
fined as a “deep understanding” of the presented learning
materials “reflected in the ability to apply what was taught to
new situations” and use various problem-solving models in
response to various existing and new novel problems (Mayer
and Moreno, 2003, p. 43).

Consequently, when essential processing demands ex-
ceed the processing capacity, learners are presented and
exposed to a “cognitive overload” condition with the po-
tential of creating a “split attention effect” that, in turn,
diminishes the meaningful learning process (Mayer and
Moreno, 2003, p. 45). In a cognitive overload mode, mul-
titaskers cannot perform effectively due to the multiple
cognitive demands placed upon them simultaneously. In
other words, multitasking weakens or damages performance
outcomes [20]. A smartphone’s presence brings about a new
learning environment as it creates and presents a multi-
tasking environment for learners or students. Multitasking is
also about task switching. In this context, the multitasking
environment brought about by a smartphone provides
significant space for multiple task switching that can in-
terrupt the learning process. Like the cognitive model
presented earlier, frequent task switching that interrupts the
learning process is often cited as a reason for prospective
memory failure [21].

Scholarly studies have also underlined the positive con-
tribution of smartphone use to the academic performance of
students. A recent study in Spain found a strong association
between the use of smartphones in educational centers and
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better academic results for students; it concludes that “as
mobile phones have also become the main communication
device, students who use a smartphone more frequently to
learn are more likely to perceive and experience this positive
impact on their academic performance” ([6], p. 7). (e same
findingwas highlighted in the study of Ahmed et al. [5] as they
concluded that although entertainment apps seem to damage
the academic performance of students, generally smartphone
applications, multimedia service message (MMS), short ser-
vice message (SMS), and warp-speed processing have an
affirmative and positive impact on the academic performance
of students in universities. In the context of the United Arab
Emirates, a study by Johnson and Radhakrishnan [22]
revealed that students use smartphones to enhance their
learning when they use features of the smartphone, such as a
camera to capture notes presented in class. In a different
context, Anshari et al. [15] assessed the possibility of having
smartphone use as a powerful learning aid or a serious in-
terference to learning in classrooms. (eir study showed that
smartphones’ size and weight are advantageous features,
making it convenient to access digital materials in a class and
any other information that can be useful to students. As
students can record or take videos of the lectures, they can
also use the videos or captured notes later to study the content
of the lectures and lecture materials.

Not all studies, however, confirm the association be-
tween smartphone use and academic performance. A recent
study conducted in India among undergraduate medical
students revealed that although one-fifth of the students
suffered from smartphone addiction, the association be-
tween smartphone use and academic performance is in-
conclusive [14]. Similarly, a study conducted among school-
based agricultural education students in Louisiana, the USA,
suggested no significant difference in terms of academic
performance between students who used smartphones and
those who learned using printed materials [23]. Conse-
quently, Gomes-Garcia et al. [6] suggested that the positive
effect of smartphone use for academic purposes largely
depends on the digital competency of a student or a learner.
(ey confirmed that a digitally competent student is likely to
obtain better academic results because a student’s self-effi-
cacy also influences the positive effect on academic per-
formance in using mobile phones.

3. Study Context and Objectives

Studies that we have reviewed earlier generally focus on the
link between smartphone use and students’ academic per-
formance. Detailed analysis of gender perspectives of
smartphone use and how gender differences are associated
with smartphone use for learning purposes are generally
absent in previous studies on smartphone use and academic
performance. Although the field of gender differences and
smartphone use has attracted several scholarly studies, these
studies focus on the gender preference of smartphone and
smartphone use [24], the prevalence of smartphone ad-
diction and factors associated with smartphone addiction in
male and female students [25], and gender differences in the
association of smartphone use with mental health [26].

Another dimension commonly neglected in the study of
smartphone use for academic performance is the student’s
experience of the learning environment. (e learning en-
vironment refers to circumstances and settings that provide
space for the real-life application of knowledge [27]. (e
learning environment is also about multiple contexts and
relationships that shape and facilitate a learner’s engagement
in the learning process [28]. While these settings and
contexts vary, scholars suggest that the learning environ-
ment is normally determined by factors such as socio-
cognitive support (from teachers, parents, and peers), the
learner’s socialization of various academic regulations and
requirements, the learner’s psychological autonomy, healthy
competition, and the meaningfulness of schoolwork [29].
(ese factors are normally influenced by the familiarity of a
student with the culture of a higher learning institution,
which can be translated to the number of years a student has
spent in the institution. Experience of a particular learning
environment assumes the knowledge, mental positioning,
and disposition of a learner through the ability to navigate
the various contexts and settings that shape the learning
process. In the context of an institution of higher learning,
the experience of a learning environment depends on the
number of years a student has spent in that environment.

(is study is generated from a study conducted in
Botswana. While research on smartphone use in relation to
the academic performance of students in Botswana is cer-
tainly limited, there is also a vital need to understand better
the mechanisms that underpin the association between
smartphone use and academic performance and how the
technological advancement of the smartphone can be har-
nessed to make a genuine contribution to student learning
[4]. A study by Lesitaokana [30] showed that smartphone
use and subscriptions have increased over the years since the
emergence of smartphones in Botswana about a decade ago.
(e increase in mobile subscriptions goes along with the
increase in access and use of the Internet. Statistics from the
Botswana Communications Regulatory Authority (BOCRA)
revealed an increase in mobile broadband subscriptions
from 1,404,065 in 2017 to 1,523,545 in 2018 [31].

Our study focused on three overarching objectives based
on our assessment of the research gap in the existing lit-
erature on the association of smartphone use with academic
performance:

(1) To examine the gender differences in smartphone use
for learning activities among students. In this con-
text, we hypothesized an association between gender
and the use of a smartphone for social networking,
downloading and reading course materials, and
contacting peers and lecturers for academic
assistance.

(2) To appraise the contributing value of the experience
of a learning environment with smartphone use in
enhancing academic achievement. Here, we hy-
pothesized an association between the year of study
and the use of a smartphone for downloading and
reading course materials and contacting peers and
lecturers for learning purposes.
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(3) To investigate the contribution of smartphone use to
the performance outcomes of students. Informed by
this objective, we hypothesized an association be-
tween the use of a smartphone for downloading and
reading course materials and the performance out-
come of students in terms of grade point average
(GPA).

Based on the above three overarching objectives, this
article focuses on the following research questions:

(i) RQ1: In what ways do gender-related differences
influence the use of smartphones for learning
purposes?

(ii) RQ2: What is the contributing value of the experi-
ence in a particular learning environment in relation
to smartphone use and academic performance?
RQ3: To what extent does smartphone use con-
tribute to the performance outcomes of students?

4. Methods

A descriptive quantitative study design was adopted in this
study, as it was concerned with describing the patterns of
smartphone use among students in relation to their aca-
demic performance and the contribution of the experience
of a learning environment to smartphone use for academic
purposes. Descriptive research entails describing the char-
acteristics of an individual or a group. Data for this study
were collected through the administration of self-report
questionnaires. (e research questionnaire consisted of
demographic variables, which refers to information about
particular characteristics of participants and close-ended
questions, limiting a respondent’s response to the stated
alternative responses [32].

(is study involved 503 undergraduate students from
the University of Botswana. As has been explained, the
experience of a learning environment has been a neglected
dimension in the study of smartphone use and academic
performance. In response to this research gap, we added the
experience of a learning environment as a dimension in the
study design. To facilitate the measurement of this di-
mension, the selection of research participants for this study
focused only on first-year and fourth-year undergraduate
students. Informed by this approach, 300 first-year and 203
fourth-year undergraduate students from seven faculties
were selected to participate in the study. First-year students
were selected based on the assumption that they have just
been exposed to a new learning environment, as they have
just transitioned from secondary education to higher edu-
cation settings.

Similarly, the fourth-year students were involved in the
study because they have been long enough in a higher ed-
ucation setting and are familiar with the higher education
system and its requirements. Respondents of the study were
selected using a convenience sampling strategy, a type of
nonprobability sampling in which participants are sampled
simply because they are “convenient” sources of data for
researchers [33]. Fieldwork for this study was carried out

between March and April 2019. (e participants were in-
formed that their participation in the study was voluntary
and that confidentiality and anonymity were observed and
ensured. Participants’ consent to participate in the study was
obtained as part of the questionnaire.

5. Results and Analysis

(is section presents the study findings guided by the study
objectives, hypotheses, and research questions. Descriptive
analysis was used to highlight the main features of the data
and the key characteristics of the study participants. As such,
the presentation of study findings utilizes frequency cal-
culation or percentage distribution. Pearson’s chi-square test
was used to determine the association between some selected
variables.(e independent variables include gender and year
of study. (e dependent variables were the use of smart-
phones for social networking, downloading and reading
course materials, and contacting peers and lecturers for
academic assistance. We also examined the association
between smartphone use and academic performance with
downloading and reading course materials as independent
variables and performance outcome in the form of cumu-
lative grade point average (CGPA) as the dependent variable.

5.1. Characteristics and Distribution of Study Population.
Table 1 provides the demographic characteristics and dis-
tribution of the study participants. As already indicated, this
study’s data were obtained from a sample of 503 students at
the University of Botswana.(e sample includes 300 (59.6%)
first-year students and 203 (40.4%) fourth-year students. In
terms of gender, 217 (43.1%) participants were male and 286
(56.9%) were female. Ages of the respondents ranged from
15 to 31+ years, with most of the participants (52.3%) falling
within the range of 21–25 years, followed by the 15–20 years
age range (45.3%). (e study participants were enrolled in
different faculties, such as the faculty of social sciences with
138 (27.4%) participants, faculty of business with 111
(22.1%) participants, faculty of humanities with 77 (15.3%)
participants, faculty of engineering and technology with 73
(14.3%) participants, faculty of science with 54 (10.7%)
participants, faculty of education with 36 (7.2%) partici-
pants, and last, faculty of health sciences with 14 (2.8%)
participants. (e choice of involving students from different
academic programs was informed by the desire to get a
broad picture of the phenomenon under study.

5.2. Gender and Smartphone Use. To assess smartphone use
patterns among students in relation to their academic
performance, this study identified several major uses of
smartphones among students from the existing literature
and previous scholarly studies. (ese uses include social
networking, downloading and reading course materials, and
contacting lecturers and classmates for academic purposes.
(ese predefined aspects of smartphone use guide the
questions stated in the self-report questionnaire. As such, we
hypothesized that there is an association between gender and
the use of smartphones for social networking, downloading
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and reading course materials, and contacting peers and
lecturers for learning purposes.

(e use of smartphones for social networking through
various social media and social networking platforms seems
popular among students. (is study found that among the
study participants (n� 503), 87.5% of the students indicated
using their smartphones for social networking. As far as
gender is concerned, there is no significant difference be-
tween male and female participants, as 89.4% of male stu-
dents and 86% of female students indicated that they used
their smartphones for social networking. Pearson’s chi-
square test was performed to determine the association
between gender and smartphone use for social networking.
(e test showed that there is no significant association
between the two variables (p> 0.005). As such, we rejected
the hypothesis that there is an association between gender
and smartphone use for social networking.

Previous studies established that downloading and
reading course materials are two main smartphone uses. As
given in Table 2, in regard to these smartphone activities,
69.2% and 66.4% of the students indicated they used their
smartphones to download and read the course materials,
respectively. In comparison, female participants seemed to
outnumber male participants by roughly 10% in terms of
downloading and reading course materials using smartphones.
Pearson’s chi-square test confirmed a significant association
between gender and downloading course materials
(p � 0.010) and reading course materials using a smartphone
(p � 0.021). In this case, we accepted the hypothesis that there
is a significant association between gender and smartphone use
for downloading and reading course materials.

Scholarly studies have established that students tend to
use smartphones to contact their peers and lecturers for
academic assistance. To assess the variables of using a
smartphone to contact peers and lecturers for academic
assistance, we adopted five answer options: “never,” “rarely,”
“sometimes,” “often,” and “always.” (e study showed that
in terms of contacting lecturers and peers for academic
assistance, 33.6% of participants believed that they have
“never” contacted their lecturers. Only 1.8% indicated that
they have “never” contacted their peers for academic as-
sistance. Similarly, 49.3% of students claimed that they

“always” contacted their peers, while only 7.2% of partici-
pants contacted their lecturers for academic assistance using
a smartphone. (is finding demonstrated that, compared to
their peers, students generally contacted their lecturers
through smartphones only when their academic needs required
them to do so orwhen their peers could not provide satisfactory
responses to their academic queries. (is finding cut across all
respondents, regardless of gender. A statistical test confirmed
this finding, as our Pearson’s chi-square test demonstrated no
significant difference between male and female participants in
regard to contacting lecturers or peers for academic assistance
(p � 0.411). (erefore, we rejected the hypothesis that there is
an association between gender and the use of smartphones for
contacting peers and lecturers for academic assistance.

5.3. Year of Study and Smartphone Use. One of this study’s
major contributions is that it considers experience in a
learning environment as a key dimension in analyzing the
relationship between smartphone use and academic perfor-
mance. In this study, experience in a learning environment is
translated to the number of years a student has spent in the
environment of a higher learning institution. (e choice of
having only first-year and fourth-year undergraduate students
participating in this study is based on a basic assumption: the
fourth-year undergraduate students are likely to have more
experience in the university’s learning environment than their
first-year counterparts. Since both groups have different ex-
periences within the learning environment of higher educa-
tion, measuring how students use smartphones for academic
purposes is likely to offer a new dimension to this research
field. (erefore, we hypothesized that there is an association
between the year of study and the use of smartphones for social
networking, downloading and reading course materials, and
contacting lecturers for academic assistance.

Table 3 provides a crosstabulation of smartphone use for
social networking, downloading, and reading coursematerials
by year of study. (is study revealed that the use of smart-
phones to access social media platforms for social networking
among first-year students outnumbered the fourth-year
students by nearly 18%, as 94.7% of first-year students
confirmed their smartphone use for social networking

Table 1: Demographic characteristics of study participants.

Gender Frequency Percentage
Male 217 43.1
Female 286 56.9
Total 503 100
Age Frequency Percentage
15–20 years 228 45.3
21–25 years 263 52.3
26–30 years 10 2.0
31+ years 2 0.4
Total 503 100
Year of study Frequency Percentage
First year 300 59.6
Fourth year 203 40.4
Total 503 100
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compared to 76.8% of fourth-year students. Pearson’s chi-
square test was performed to determine the association be-
tween smartphone use for social networking and the year of
study. (e test displayed a significant association between the
two variables (p � 0.001). (e hypothesis that there is an
association between smartphone use for social networking
and the year of study is accepted. (is finding demonstrated
that while students used smartphones for social networking,
experienced students tend to pay more attention to learning
activities other than accessing social media platforms for
social networking compared to their first-year counterparts.

Relating to downloading course materials, this study
found that there is not much difference between the first-year
and fourth-year students, as 67.7% of first-year students and
71.4% of four-year students acknowledged that they used
smartphones to download course materials. A chi-square test
also confirmed no significant association between the year of
study and downloading course materials using a smartphone
(p � 0.370). In this case, we rejected the hypothesis that there
is an association between smartphone use for downloading
course materials and the level or year of study.

Unlike downloading course materials, the use of
smartphones to read course materials seemed to be related to
the level or year of study. Our study revealed that 91.1% of
the fourth-year students did use a smartphone to read course
materials. In comparison, only 49.7% of the first-year stu-
dents used a smartphone for the same purpose. (e Pearson
chi-square test also suggested that, indeed, there is a sig-
nificant association between the use of a smartphone to read
course materials and the year of study (p � 0.001). (is
finding confirms the hypothesis that there is an association
between using a smartphone to read coursematerials and the
year of study. (is is a significant finding as it demonstrated
that experienced students (fourth-year students) tend to use
various means available to them, including smartphones, to
read their course materials compared to new students (first-
year students).

Familiarity with a learning environment is a contrib-
uting factor towards the frequency of contacting lecturers for
academic assistance. In the context of this study, we asked if
the year of study influences how students contacted their
lecturers for academic assistance.(e study found that when
the year of study is considered, 24.1% of fourth-year students
claimed that they “often” or “always” contacted their lec-
turers for academic assistance. In comparison, only 11.7% of
first-year students provided the same response. Similarly,
among those who stated that they “sometimes” contacted
their lecturers for academic assistance, the percentage of
fourth-year students outnumbers the first-year students by
16.5%. (erefore, it can be concluded that experienced
students (fourth-year students) tend to contact lecturers for
academic assistance more than the new students (first-year
students). In other words, the activity of contacting lecturers
for academic assistance using a smartphone seemed to be
influenced by the student’s experience of a higher learning
environment. A Pearson chi-square test was performed to
determine the association between the year of study and
smartphone use to contact lecturers for academic assistance.
(e test confirmed the association (p� 0.001). (erefore, we
accepted the hypothesis that there is an association between
the year of study and the use of a smartphone to contact
lecturers for academic assistance.

5.4. Smartphone Use and Performance Outcome. One of the
objectives that guided this study is related to how smart-
phone use contributed to students’ academic performance
outcome. To examine this, we focused on using smartphones
for downloading and reading course materials and the
performance outcome measured by the cumulative grade
point average (CGPA). In this context, we hypothesized an
association between downloading and reading course ma-
terials and CGPA. To facilitate the analysis, we compared
smartphone use patterns and the current/recent CGPA

Table 3: Crosstabulation of smartphone use for social networking, downloading, and reading course materials self-rating by year of study
(n� 503).

1st year (%) 4th year (%)

Smartphone use for social networking ∗ No 5.3 23.2
Yes 94.7 76.8

Smartphone use for downloading course materials∗∗ No 32.3 28.6
Yes 67.7 71.4

Smartphone use for reading course materials∗∗∗ No 50.3 8.8
Yes 49.7 91.1

∗P � 0.001. ∗∗P � 0.370. ∗∗∗∗P � 0.001.

Table 2: Crosstabulation of smartphone use for downloading and reading course materials self-rating by gender (n� 503).

Male (%) Female (%)

Smartphone use for downloading course materials ∗ No 36.9 26.2
Yes 63.1 73.8

Smartphone use for reading course materials∗∗ No 39.2 29.4
Yes 60.8 70.6

∗P � 0.010. ∗∗P � 0.021.
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obtained by students. At the University of Botswana, GPA is
calculated using a scale of 0–5. We categorized CGPA into
four groups during the data collection process: “less than
2.6,” “between 2.6 and 3.5,” “between 3.6 and 4.5,” and
“between 4.6 and 5.0.” From a total of 503 research par-
ticipants, a majority of 53.5% and 31.2% revealed that their
current/recent CGPA ranged between 2.6 and 3.5 and 3.6
and 4.5, respectively. Only 17 students (3.4%) stated that
their current/recent CGPA ranged between 4.6 and 5.0. (e
remaining 11.9% or 60 students acknowledged that their
current/recent CGPA was below 2.6.

Comparative analysis of the use of smartphones for
social networking and CGPA showed that using a smart-
phone for social networking among students did not sig-
nificantly influence the students’ CGPA.(e same result was
obtained when the analysis focused only on those who in-
dicated that they used their smartphones for social net-
working. (is study’s findings suggested that, in most cases,
the use of a smartphone for social networking did not in-
terrupt the specific time students normally allocated for self-
study. Further study, however, is required to substantiate
this suggestion.

Downloading and reading course materials using a
smartphone are two common smartphone activities that are
directly linked to students’ performance outcomes. When
the activity of using a smartphone for downloading course
materials is directly compared to the CGPA variable, the
results showed that there was no significant difference in
terms of the obtained CGPA among those who claimed that
they used a smartphone to download course materials and
those who did not. For example, among those who indicated
that they did not use a smartphone for downloading course
materials, 51% and 32.9% stated that their current/recent
CGPA was within the categories of 2.6–3.5 and 3.6–4.5,
respectively. (e study revealed similar findings for those
who indicated that they used a smartphone for downloading
course materials, with 54.6% and 30.5% having a current/
recent CGPA within the categories of 2.6–3.5 and 3.6–4.5,
respectively. Pearson’s chi-square test revealed no significant
association between the use of a smartphone for down-
loading course materials and CGPA (p� 0.642). As such, we
rejected the hypothesis that there is an association between
using a smartphone to download course materials and
CGPA.

A majority (66.4%) of the study participants stated that
they used a smartphone to read course materials. Among
this subgroup, 37.6% and 21.7% stated that their current/
recent CGPA was within the categories of 2.6–3.5 and
3.6–4.5, respectively. Within the same group, 5.4% obtained
a CGPA of less than 2.6, while a minority of 1.8% obtained
between 4.6 and 5.0. Logically, however, a high CGPA
should be expected among those who dedicated time to
reading course materials, including reading course materials
using a smartphone. Considering the difference in intel-
lectual capacity among students, this logical proposition can
be substantiated when the probability distribution of the
CGPA is taken into account. A comparative analysis
revealed that those who used a smartphone to read the
course materials seemed to perform better than those who

did not. For example, among those who achieved a CGPA
between 2.6 and 3.5 (269 participants), those who used a
smartphone to read course materials outnumbered those
who did not by nearly 10%. Similar results were displayed
within the CGPA category of 3.6–4.5 (157 participants), as
those who used a smartphone to read course materials
outnumbered those who did not by more than 4%.

Interestingly, the same trend can be observed in the
CGPA category of less than 2.6 (60 participants). In this
category, those who did not use a smartphone for reading
coursematerials outnumbered those who used a smartphone
for a similar purpose by more than 10%. (ese findings,
therefore, suggest that to a certain degree, the use of a
smartphone to read course materials contributes positively
to the CGPA outcomes. Pearson’s chi-square test confirmed
a significant association between smartphone use for reading
course materials and CGPA (p� 0.001). (erefore, we ac-
cepted the hypothesis that there is a significant association
between smartphone use for reading course materials and
the performance outcome of students.

6. Discussion

Among many activities that smartphone users engage in,
social networking has been the most popular among stu-
dents in previous studies [10, 34, 35]. Our study confirmed
previous study findings, as it revealed that 87.5% of 503
students who participated in the study used their smart-
phones for social networking. Smartphones are equipped
with advanced technological innovations that incorporate
social media platforms in a single device. While there might
be a gender difference in the practical use of social net-
working sites [35], in general, as this study revealed, there is
no significant association between gender and the use of a
smartphone to access social networking sites among stu-
dents. For analysis purposes, however, what is probably
more interesting is examining why young people use
smartphones for social networking purposes. A recent
survey conducted by the Pew Research Center [36] showed
that young people and people with a higher education level
are likely to use smartphones. Among others, the survey also
found widespread use of social media platforms among
smartphone users. One of the reasons why social networking
sites are becoming more popular with the advent of
smartphone technology is that a smartphone provides
mobile connections that fuel persistent online activities,
including activities on various social media platforms [37].
When exploring why young people use social networking
sites, Shapiro and Margolin ([38], p. 1) suggest that young
people value opportunities to “stay in touch with friends,
make plans, get to know people better, and present oneself to
others.”

(is study represents a new approach and contribution
in the study of smartphone use and academic performance
by incorporating the experience of a learning environment
as an analytical dimension in this study field using the level
or year of study as a variable. As the results showed, ex-
perienced students (fourth-year students) tend to use
smartphones to read course materials and contact lecturers
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for academic assistance more than their first-year counterparts.
(erefore, it could be argued that the use of a smartphone for
academic purposes, including the improvement of performance
outcomes, is partly influenced by the extent to which a student
is familiar with or understands the multiple contexts that shape
his/her learning environment. (is argument goes along with
the common suggestion that the learning environment facili-
tates the organizational arrangement of learning and an in-
teractive learning process, which, in turn, enhances and
maximizes the learner’s commitment and performance [39].

Reading course materials is one of the main activities in
the learning process. As smartphones emerged, new avenues
for students to access learningmaterials were created. As this
study indicated, downloading and reading course materials
on smartphones are the two main popular uses of smart-
phones among students. (is finding ties in with the studies
conducted by Woodcock et al. [40] and Dukic et al. [41].
(ey found that students commonly consider smartphones
as very useful devices for their academic work, as the devices
provide them with access to course materials, library cata-
logues, note-taking, and discussion with peers concerning
their course assignments. However, this study presents a
salient finding relating to gender and access to course
materials using smartphones, as it found that female students
tend to outnumber their male counterparts in terms of

downloading and reading coursematerials using smartphones.
(e literature search could not find previous studies that
examined gender differences in connection to using a
smartphone to access academic resources. While previous
studies only noted a gender difference concerning the use of
social networking sites [35], our study findings could be linked
to the construction of academic motivation. For example,
when investigating gender differences in connection with
academic motivation and classroom behavior, previous studies
found that compared to their male counterparts, female stu-
dents generally have a higher level of academic motivation and
behavioral engagement in their academic work [42, 43].

While multitasking using a smartphone is evident
through the use of a smartphone for social networking and
academic activities, this study underlines the insight that
smartphones are indeed useful for learning, as they facilitate
alternative ways for accessing and reading course materials,
contacting lecturers for assistance, and discussing course
assignments with peers [41]. However, a smartphone’s direct
influence on the level of academic performance outcome in
terms of cumulative grade point average (CGPA) seems to be
circumstantial, as this study demonstrated.(is is to say that
while smartphone use may contribute directly or indirectly
to student academic performance, generally, factors con-
tributing to academic performance outcomes vary. Among

Table 4: Summary of hypotheses and study results.

Hypotheses Key findings Results
1. Gender and smartphone use:
(i) Hypothesis 1: there is an association
between gender and the use of a
smartphone for social networking.

(i) More than 89% of male students and 86%
of female students use their smartphones for
social networking.

(i) Hypothesis 1 is rejected as there is no
significant association between gender and
smartphone use for social networking.

(ii) Hypothesis 2: there is an association
between gender and smartphone use for
downloading and reading course materials.

(ii) Female students outnumbered male
students by roughly ten percent in terms of
using smartphones to download and read
course materials.

(ii) Hypothesis 2 is accepted as there is a
significant association between gender and
smartphone use for downloading and
reading course materials.

(iii) Hypothesis 3: there is an association
between gender and smartphone use for
contacting peers and lecturers for academic
assistance.

(iii) Students contacted their lecturers
through smartphones only when their
academic needs required them to do so or
when their peers could not provide
satisfactory responses to their academic
queries.

(iii) Hypothesis 3 is rejected as there is no
significant difference between male and
female students in regard to contacting
lecturers or peers for academic assistance

2. Year of study and smartphone use:
(i) Hypothesis 4: there is an association
between the year of study and the
smartphone use for social networking.

(i) First-year students outnumbered the final
year students by nearly 18% in terms of
smartphone use for social networking.

(i) Hypothesis 4 is accepted as there is a
significant association between the year of
study and smartphone use for social
networking.

(ii) Hypothesis 5: there is an association
between the year of study and smartphone
use for reading course materials.

(ii) More than 91% of the final year students
used smartphones to read course materials.
Only 49.7% of first-year students used
smartphones for the same purpose.

(ii) Hypothesis 5 is accepted as there is an
association between the year of study and
smartphone use for reading course
materials.

(iii) Hypothesis 6: there is an association
between the year of study and smartphone
use for contacting lecturers for academic
assistance.

(iii) Experienced students (final year) tend
to contact lecturers for academic assistance
more than the first-year students.

(iii) Hypothesis 6 is accepted as there is an
association between year of study and
smartphone use tor contacting lecturers for
academic assistance.

3. Smartphone use and performance
outcome:
(i) Hypothesis 7: there is an association
between reading course materials using
smartphones and performance outcome
(CGPA)

(i) Students who used smartphones for
reading course materials seemed to perform
better than those who did not.

(i) Hypothesis 7 is accepted as there is a
significant association between smartphone
use for reading course materials and the
performance outcome of students.

8 Advances in Human-Computer Interaction



others, this includes learning styles and academic belief
systems or confidence, support systems and learning envi-
ronments, socioeconomic factors and student commitment,
and student academic goals [44–46].

7. Conclusion

(is study focused on examining the gender and patterns of
smartphone use for academic purposes, appraising the
contributing value of the experience of a learning envi-
ronment to smartphone use for academic purposes and
examining the extent to which smartphone use contributes
to students’ performance outcomes. Table 4 provides a
summary of the study hypotheses and study findings.

(e first research question (RQ 1) of this study inter-
rogates the ways in which gender-related differences in-
fluence the use of smartphones for learning purposes. (e
use of a smartphone for social networking is popular among
students, as this study revealed that 87.5% of the study
participants used their smartphones for social networking.
As far as gender is concerned, there is no significant dif-
ference between male and female participants, as 89.4% of
male students and 86% of female students indicated that they
use their smartphones for social networking. (e demon-
stration of students’ multitasking behavior can be seen in
smartphones’ use to access networking sites and course
materials. (is study presents a salient finding relating to
gender and access course materials using smartphones. It
found that female students tend to outnumber their male
counterparts in terms of downloading and reading course
materials using smartphones. (is practice could be at-
tributed to the construction of academic motivation, as
previous studies suggested that compared to their male
counterparts, female students generally have a higher level of
academic motivation and behavioral engagement in their
academic work.

(is study also represents a new approach in the study
field of smartphone use and academic performance by in-
corporating the experience of a learning environment as an
analytical dimension. (e second research question RQ (2)
focuses on the experience in a learning environment and
how it influences smartphone use for learning activities. In
this study, experience in a learning environment is translated
to the number of years a student has spent in the envi-
ronment of a higher learning institution. As the results
demonstrated, experienced students (fourth-year students)
tend to use smartphones for reading course materials,
reading and/or sending text messages while attending a class
session, and contacting lecturers for academic assistance,
more than the first-year students. (erefore, we argue that
the use of a smartphone for academic purposes is partly
influenced by the extent to which a student is familiar with
or understands the multiple contexts that shape his/her
learning environment.

(e third research question (RQ 3) examines the extent
to which smartphone use contributes to the performance
outcomes of students. Comparative analysis of smartphone
use and the cumulative grade point average (CGPA) shows
that to a certain degree, the use of smartphones to read

course materials contributes positively to the performance
outcomes of the students. (is study therefore underlines
the insight that smartphones are useful for learning pur-
poses, as they facilitate alternative ways for accessing and
reading course materials and contribute directly or indi-
rectly to the performance outcomes of students.

(e study has several limitations. Since a self-report
questionnaire was used to collect data, the interpretation of
the study results was performed based on the assumption
that the participants provided honest and reliable answers.
Additionally, the study used a single method of data col-
lection. While the questions included in the self-report
questionnaire covered the study objectives, the opportunity
to ask further questions beyond the questions written in the
questionnaire was not available. In other words, using a
single method of data collection, a self-report questionnaire,
limits the possibility of engaging participants in an in-depth
discussion relating to the research questions. For further
studies of smartphone use and academic performance, we
suggest using multiple methods of data collection, including
in-depth interviews, to uncover how students attached
meanings to the use of smartphones and the role of
smartphone use in improving their academic performance
outcomes.
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